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1.0 NTROD 1ION

This Site Reassessment of the Rico-Argentine site in Rico, Dolores County, Colorado (CERCLIS ID #
COD980952519), has been prepared to satisfy the requirements of Technical Direction Document (TDD)
No. 03050014 issued to URS Operating Services, Inc. (UOS) on May 23, 2003, by the Region VIII office
of the U.S. Environmental Protection Agency (EPA). This report has been prepared in accordance with the
EPA “Guidance for Performing Site Inspections Under CERCLA,” Interim Final, September 1992, the
“Region VIII Supplement to Guidance for Performing Site Inspections Under CERCLA”, and the *Hazard
Ranking System Guidance Manual” (U.S. Environmental Protection Agency (EPA) 1992&; EPA 1993b; EPA

1992b. No field work was conducted,

20 BJECTI

The purpose of this site reassessment is to review data pertinent to the evaluation of the Rico-Argentine site
with regard to the EPA's Hazard Ranking System (HRS) criteria (Office of the Federal Register 1990). The

specific objectives of this reassessment were to:

. Conduct interviews, as appropriate, and gather existing data;
. Review and document existing data; and

. Identify data gaps.

3.0 BACKGROUND INFORMATION

3.1 SITE LOCATION AND DESCRIPTION

The Rico-Argentine site is located in the Rico Mountains of southwestem Colorado. The Rico-
Argentine site, as defined for this site reassessment only, includes the locations of inactive mining
and milling operations in two drainages, the Dolores River and its tributary Silver Creek. The site
includes the town of Rico, Colorado. The site extends northeast up the Silver Creek drainage to the
current municipal drinking water intake for the town of Rico on Silver Creek, and north along the
Dolores River drainage to Peterson Slide, upgradient of the settling ponds, the St. Louis tunnel, and
the Jocation of the proposed municipal drinking water intake for Rico. The site is located in eastern

Dolores County, Colorado (Figures 1 and 2). The legal description of the site is the southeast quarter

TDD No. 0305-0014
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of Section 25, T. 40N, R. 11 W. The site is located between 37° 43" 45" and 37° 40' North latitude
and 108° 00" and 108° 3' 45" West longitude (Walsh Environmental Scientists and Engineeg’s. Inc.
(WALSH) 1995). The Rico-Argentine site can be reached by proceeding south from Telluride,
Colorado, on State Highway 145 over Lizard Head Pass for 24 miles to the town of Rico, or by |
proceeding north from Cortez, Colorado, on State Highway 145 for 47 miles to th;e town of Rico
(URS Consultants, Inc. (URS) 1996).

The area surrounding the Rico-Argentine site is primarily U.S.I Forest Service land located within
the San Juan National Forest, with surrounding peaks reaching 14,000 feet above mean sea level
{msl) and summits in the local Rico Mountains reaching more than 12,000 feet hﬁovc msl. The town
of Rico and the settling ponds along the east bank of the Dolores River are at 8,800 feet above msl
and the Rico-Argentine Mill and tailings along Silver Creek are at 9,200 feet above msl (U.S.
Geological Survey (USGS) 1960).

The Rico-Argentine site includes the locations of the inactive mining and milling operations in the
drainages of the Dolores River and its tributary, Silver Creek. The St. Louis tunnel, the previous
location of a sulfuric acid plant and two cyanide heap leach basins, a seties of settling ponds, and
two ponds fed by geothermal discharge from drill holes are located along the east bank of the
Dolores River approximately % to % miles north of the tO\J;rn of Rico and occupy about 80 acres
(Figure 2). Some of the water from the underground mine workings associated with the Rico-
Argentine site drains from the mines to the St. Louis tunnel, where it flows into the settling pond
system prior to discharging into the Dolores River (URS 1996). The Argentine tailings, the inactive
Rico-Argentine mill site, and the Blaine adit are located on Silver Creek (URS 1994). The water
from the Blaine adit was diverted through a series of underground workings into the St. Louis tunnel.

32 SITE HISTORY AND PREVIOUS WORK

* The information provided below was obtained primarily from previous reports and all sources are

referenced.

The Rico area has an extended mining history and a detailed account can be found in the URS
Consultants, Inc. (URS) Site Inspection Prioritization Report or the Rico Mining Area Summary of
_Environmental Data by ESA Consultants, Inc. (ESA) (URS 1994; ESA Consultants, Inc. (ESA)

TDD No. 0303-0014
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1995). Operations in the Rico Argentine area began more than 100 years ago with silver production.
The major interests of the now inactive mining operations consisted of precious metal mining, base
metal production (lead, zinc, and copper)from sulfide ores, and sulfuric acid production from pyrite
ores (ESA 1995).

Early mining activity in the Rico area began in the 1860s when several claims were staked in the

Pioneer District at the confluence of Silver Creek with the Dolores River. Silver production reached

a peak in 1893 and the population of Rico grew to 12,000. Mines in the area produced gold, lead,

zinc, and copper in addition to silver. In the early 1900s, mines began producing base metal ores.

The Rico-Argentine Mining Company was formed to produce base metals. A custom mill was buiit-
in 1926 by the International Smelting Company, a subsidiary of Anaconda Minerals Company

(Anaconda). Base metal ore production peaked in 1927 but by 1928 the mill had shut down and by

1932 all mining activity in the arca had ceased (URS 1994; USGS 1974).

The Rico-Argentine Mining Company resumed sporadic mining activities in 1934 and resumed

- Argentine Mill (ESA 1995; Colorado Department of Natural Resources, Bureau of Mines (BOM)
1939a; BOM 1939b). By 1955, the crosscut from the Argentine Mine on Silver Creek to the St.
Louis tunnel on the Dolores River was completed, reducing the impact of drainage at the Silver
Creek site but increasing the flow at the St. Louis tunnel (USGS 1974). A suifuric acid plant located
north of the settling ponds along the Dolores River was operated between 1955 and 1964 (ESA
1995; USGS 1974). All mining operations again ceased in 1971 (ESA 1995; BOM 1971).

The Rico-Argentine Mining Company built a 300-foot by 500-foot leach pad next to the old sulfuric
acid plant in 1973. A cyanide solution was used to leach silver and gold from raw ore (BOM 1974).
In 1975 an additional cyanide leach pad was constructed in a settling pond originally used by the
acid plant (BOM 1975). This plant was closed in 1975 because of a release of untreated water to
the Dolores River. A Colorado Discharge Permit System (CDPS) permit, permit number
CO0-0029793, was issued to Rico-Argentine Mining Company in 1976 for the St. Louis tunnel
discharge of process and storm water into the Dolores River (ESA 1995; Colorado Department of
Public Health and the Environment {CDPHE) 1993). The Colorade Division of Minerals and
Geology has no record of mining permits in the Rico area since 1976 (Colorado Department of

Natural Resources, Division of Minerals and Geology 2003).

TDD No. 0305-0014
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Anaconda came under control of about 7,500 acres in the early 1980s and implemented an
exploratory drilling program for molybdenum. In 1984, Anaconda began operation of a lime
addition plant with a series of settling ponds to treat the St. Louis tunnel drainage before releasing
it to the Dolores River. A new lime-slaking facility was added in 1986. In addition, the acid plant
was demolished and the site graded, capped and vegetated. Dredged tailings from the upper ponds
were stored in a basin built where the leach pad had been (ESA 1995). In 1988 Anaconda sold its
property around the Rico area to Rico Development Corporation (RDC) (Anderson Engineering
Company, Inc. (Anderson) 1997). The CDPS permit was modified to transfer ownership to RDC.

A Site Inspection Report was compiled in 1984 for EPA and the site was identified as a potentially
hazardous site (Ecology and Environment (E&E) 1984). As part of an EPA Preliminary Assessment/
Site Inspection, surface water and sediment samples were collected from Silver Creek and the
Dolores River in November 1984. Surface water sample analytical results indicated a decrease in
leachate concentrations downgradient of the Silver Creek tailings ponds while sediment sample
results documented metals found in samples collected at the locations of previous mining operations
indicating that metals may have been precipitating out of solution or were being transported
clastically (E&E 1985). Elevated concentrations of arsenic, cadmium, copper, iron, lead,
manganese, and zinc were detected during the investigation (E&E 1985).

In a 1991 Preliminary Assessment of McPhee Reservoir, 36 miles south and downgradient of Rico,
analytical results for tissue samples of black crappie and Jargemouth bass taken from the reservoir,
afishery, exceeded the Colorado Department of Public Health and the Environment (CDPHE) levels
of 0.5 parts per million {ppim) mercury contamination. These samples also exceeded the Superfund
Chemical Data Matrix (SCDM) food chain Reference Dose Screening Concentration (RDSC) 0f 0.41
ppm (EPA 1996). In the 1991 Preliminary Assessment, potential sources of contamination were
identified as 150 to 200 upgradient mines, three downwind area power plants, and the natural
background mercury occurrence. At the McPhee Reservoir, the mercury content of sedimentary
rocks that comprise 90 percent of the surface area of the Colorado Plateau region ranges from less
than 10 parts per billion (ppb) to greater than 10,000 ppb. Mercury was used for a short time as
amalgam in mill processing in Rico (USGS 1970; E&E 1991).

The U.S. Department of Interior Bureau of Reclamation conducted surface water and sediment .

sampling in the Dolores River and its tributaries between 1989 and 1993. The results show Silver

TDD No. 0305-0014
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Creek to be a major, but not the only, source of mercury and other heavy metals in the upper Dolores

River Basin (U.S. Department of the Interior, Burean of Reclamation (BOR) undated).

A 1994 Site Inspection Prioritization conducted by URS for EPA identified data gaps with respect
to the HRS including source characterization, wetlands delineation and sampling, residential soil
sampling, and target analysis (URS 1994). An Expanded Site Inspection was conducted in 1994 to
acquire additional site data (URS 1996). '

Phase 1 and Phase I Environmental Assessments were conducted by Walsh Environmental Scientists
and Engineers, Inc. (WALSH) and completed in 1995 as part of the 1994 sale of property to Rico
Properties, LLC, Rico Renaissance, and Rico Mountain Life (RP ef al). Claims and residential lots
in town were mapped and categorized as to environmental risk. Some properties within Rico were
idqntiﬁed as having been impacted by past mining activities and by mine waste used as fill material.
Releases of contaminants from mine sites were observed. Lead was detected at concentrations
ranging from 20 milligrams per kilogram (mg/kg) to 12,000 mg/kg, detections of cadmium were 3
mg/kg to 84 mg/kg, detections of mercury were 0.3 mg/kg to 16 mg/kg, and detections of copper
were 9 mg/kg to 660 mg/kg (WALSH 1995).

The Atlantic Richfield Corporation (ARCO) initiated a voluntary cleanup action of five source areas
around the town of Rico and the surrounding area within the ffamework of the Colorado Voluntary
Cleanup and Redevelopment Act (Figure 3). The five areas included the Argentine Tailings,
Columbia Tailings, Santa Cruz Mine, Silver Swan Mine, and Grand View Smelter. According to
the construction completion report, the Voluntary Cleanup (VCUP) activities occurred between July
and November 1996 and included removal of waste rock and tailings material from active waterways
and drainages; reconfiguration, consolidation, and stabilization of waste rock and tailings piles to
minimize erosion and eliminate slope instability; implementation of source controls to reduce the
generation or transport of dissolved metals; capping and erosion protectioh to minimize the potential
for direct human exposure to mill tailings and mine waste rock; and construction of passive treatment
features to reduce current metal loadings from adit discharge to receiving waters (Anderson 1997),
Following the completion and a two-year surface water monitoring program, ARCO requested a No
Action Determination from the CDPHE Hazardous Materials and Waste Management Division
(HMWMD). Since the VCUP actions covered only a portion of the Rico-Argentine site listed in

TDD No. 03050014
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CERCLIS, EPA determined that Superfund activities at the site could not be sus'pcn_ded (EPA
2000b).

A Compliance Sampling Inspection related to the CDPS permit was conducted by EPA Office of
Enforcement, Compliance, and Environmental Justice, Technical Enforcement Program, in June
1998. St. Louis tunnel Qutfall 002 was sampled and results indicated that the permit waé being
violated (EPA 1998a).

A biological and aquatic survey along the Dolores River corridor was conducted in 2000 by
Aqua-Hab Inc. (AHI) for the town of Rico that included a wetlands inventory using the 1987 Army
Corps manual protocol (Aqua-Hab Inc. (AHI) 2001).

An EPA Emergency Removal Action was conducted in April 2000 when one of settling ponds at the
St. Louis tunnel overflowed into the Dolores River releasing metals to the surface water. The
embankment was reinforced and a culvert added. In a sludge sample collected from the uppermost
pond, cadmium was detected at 115 ppm, lead at 1,180 ppm, arsenic at 48.4 ppm, zinc at 23,700
ppm, and beryllium at 19.2 ppm (EPA 2000a; URS Operating Services, Inc. (UOS) 2000).

After the sale of the property containing the St. Louis tunnel, lime treatment system, and settling
ponds to RDC by Anaconda, operation of the lime plant continued. In 1994 RDC commenced the
sale of the property to RP ez al, and in September 1996, RDC ceased operations of the treatment
systemand ceased the water sampling and monthly reporting that is required under the CDPS permit.
Reports indicate that even while in operation, the lime treatment was not sufficient to meet CDPS .
permit requirements for the effluent from the St. Louis tunnel (EPA 1998b). Geothermal discharges
from wells drilled during mining exploration were observed ﬂowing into some of the settling ponds.
Pond berms eroded and untreated discharge flowed directly into the Dolores River. A non-permitted
discharge from the Blaine adit on Silver Creek was also observed flowing into Silver Creek during

this period (URS 1996).

In addition to the prior violations noted above, since 1990 the CDPS permit levels have been violated
on numerous occasions. Notices of Violation (NOV) and Cease and Desist Orders (CDO) were
issued by the Colorado Department of Health (now known és the CDPHE) in 1990, 1993, 1994, and
1996. Whole effluent tests, required as a control strategy related to the 304(1) listing, were failed

TDD No. 0305-0014
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repeatedly. Discharge Monitoring Reports for Outfall 002, required by the CDPS permit, were
delinquent or incomplete (CDPHE 1995). Adequate steps were not been taken to comply with
permit requirements. EPA records indicate that from January 1992 through May 1998,
approximately 96 violations occurred at RDC’s mine in Dolores County (EPA 1998b). The EPA and
the state of Colorado filed suit against RDC er al and that suit is pending (EPA 2000c). Table 1
contains analytical results that formed the primary basis for the litigation (EPA 1998b; URS 1996;
Camp Dresser & McKee (CDM) 1992; CDM 1993a; CDM 1993b; CDM 1993c; EPA 2003¢).

A study to evaluate treatment options for Blaine adit and St. Louis tunnel was conducted by J. E.
Reynolds & Associates in 2000 (J. E. Reynolds & Associates 2000). In 2001, ARCO funded a Water
Quality Assessment (WQA) to be completed by State of Colorado Water Quality Control Division
to determine assimilative capacities for receiving streams currently and also under a new treatment
facility (Atlantic Richfield Company (ARCO) 2001). ARCO provided comments to the WQA in
August 2002 and CDPHE responded to those comments in 2003. (ARCO 2002; CDPHE 2003a).
The conclusion of the WQA is that during low flow conditions, the assimilative capacity for zinc is
exceeded by 31.6 pounds per day (lbs/day) and treatment must be accomplished at ali seven
identified point sources to meet zinc discharge limitations (CDPHE 2003a; ARCO 2002; CDPHE
- 2002b). '

A Targeted Brownficlds Assessment (TBA) was conducted by CDPHE of the North Rico Light
Industrial Park and Maintenance Bam sites in 2002. The North Rico Light Industrial Park is located
upgradient of the settling ponds east of the Dolores River. The area is proposed for development by

. RicoRenaissance for light industrial and commercial uses. The County Maintenance Barn is located
in the town of Rico on the east side of the Dolores River. This property is proposed for
redevelopment as a hotel (CDPHE 2003a).

The Citizens For Accountability and Responsibility conducted a water quality study of the Dolores
River in 2002 under the EPA Office of Environmental Justice’s Community Organization Summer
Intern Program. Field analytical results indicated high zinc levels in the Dolores River (Citizens For
Accountability and Responsibility (CFAR) 2002).

Organic contaminants were also identified in various reports, such as leaking underground storage

tanks (USTs), pesticides in residential yards, petroleum hydrocarbon contamination refated to the
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highway department facility, and asbestos-containing buildings (WALSH 1995; URS 1996; CDPHE

2003a).

33

SITE CHARACTERISTICS
331 Geology

The geology of the Rico District is extremely complex. The dominant structure of the
district is a faulted dome centered on a monzonite stock. Sedimentary strata exposed in the
area are of the Quray and Leadville limestones, overlain by the Hermosa Formation. The
youngest sedimentary strata in the Rico-Argentine District is the red beds of the Cutler
Formation. The lower slopes of the Rico District are generally covered by debris resulting
from wash, talus, and landslide processes (USGS 1974). Surface materials in the valley
sides and bottoms are glacial or stream deposits (URS 1996).

The ore bodies in the town of Rico are relatively near surface as the mine workings are not

" developed at great depth, and one, the Atlantic Cable Mine, was sunk on outcropping

TDD No. 0305-0014

mineralization. A gossan deposit can be observed northeast of the town, which represents
the ferruginous deposit of the upper oxidized portion of the sulfide vein. The predominant
ore deposits of the Rico-Argentine site consist of 1) massive sulfide replacement deposits
in limestone of the Hermosa; 2) contact metamorphic deposits of the sulfides, specularite,
and magnetite in limestones and 3) veins in fractures and small faults in lower Hermosa
sandstones and arkoses (USGS 1974). The most abundant sulfide mineral is pyrite (iron
sulfide). Other common svlfide minerals are sphalerite (zinc sulfide), and galena (lead
sulfide) (CDPHE 1996).

Bedrock units underlying the town of Rico include the middle member of the Hermosa
Formation, Leadville Limestone, Lawson Latite Porphyry, and the Uncompahgre Quartzite.
The middle member of the Hermosa is composed of interbedded limestone, arkosic
sandstone, and shale. There are intermittent outcrop;s of the Precambrian Greenstone. A
wedge of coarse alluvial/colluvial valley fill is found in the Dolores and Silver Creek
drainage basins (CDPHE 1996). |
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3.3.2 Hydrogeology

A shallow unconfined aquifer is located in the glacial, stream, wash, talus and landslide
debris found along the valley floors. Groundwater levels in the shallow aquifer would be
greatly influenced by seasonal weather conditions and the nearby surface water bodies.
Conductivity is assumed to be high, between 107 to 10* centimeters per second (cm/sec)
(USGS 1987). Groundwater flow is expected to follow the valley contours (URS 1996).

Deeper bedrock aquifers are found at the site. Several exploratery drill holes along the |
Dolores River portion of the site produced flowing water and some were capped {(Anaconda
Minerals Company (Anaconda) 1988; Anaconda 1994; URS 1996). Several underwater
geothermal springs are found along the Dolores River. Water quality data collected during
the 1995 URS field investigation from the two discharging drill holes indicate a common
source. Water flowing from these drill holes is depositing calcium carbonate and iron
around the drill holes and there are visible deposits between the drill holes and the town of
Rico along the Dolores River (URS 1996).

333 Hydrology

The Rico-Argentine site is located in the Dolores River Basin. The Dolores River and its
tributary Silver Creek are the major surface water bodies in the area. The Dolores River
flows to the south past the proposed municipal drinking water intake for Rico, the St. Louis
wumnel, the site of the old sulfuric acid plant and cyanide heap leach basins, tailings piles,
settling ponds, and the CDPS Outfall 002. Silver Creek flows from the east, past the current
municipal drinking water intake for Rico, the old mill site and several tailings piles, and
through the town of Rico before joining the Dolores River west of Rico. The 41-year annual
mean flow on the Dolores River, approximately four miles below the town of Rico, is 136
cubic feet per second (cfs) and the upstream drainage basin encompasses 105 square miles
(Appendix A) (USGS 1993). The flow rate of Silver Creek is approximately 10 cfs. and the
upstream drainage basin of Silver Creek encompasses an estimated seven square miles

(Figure 2) (USGS 1976; URS 1996, USGS 1994).
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3.34 Meteorology

The Rico-Argentine site is located in a semiarid climate zone. The mean annual
precipitation, as totaled from the University of Delaware (UD) database, is 12.8 inches. The
net annual precipitation as calculated from precipitation and evaporation data obtained from
the UD is 4.1 inches (University of Delaware (UD) 1986). The University of Delaware
database calculates the precipitation based on an average of gauging stations determined by
the latitude and longitude. According to monthly digital precipitation data fromthe National
Weather Service (NWS) from 1910 to 1992, annual precipitation at a gauging station located
south of Rico ranged from 15.07 10 44.03 inches per year (Appendix A) (National Climatic
Data Center (DCDC) 2003). The 2-year, 24-hour rainfall event for the site is approximately
1.5 inches (Dunne and Leopold 1978).

4.0 PREVIOUS éNALYTICAi. DATA

Data review is limited to inorganic data because organic contaminants found in various studies can not be
attributed to previous mining activities (URS 1996, CDPHE 2003c; WALSH 1995; UOS 2000). Data from
October 1996 forward reflects the conditions after completion of the VCUP activities. This is because the
VCUP activities were designed, in part, to improve ambient water quality, Pre-VCUP data may not be
reflective of current ambient water quality; however, VCUP activities did not affect ambient water quality
in Silver Creek above the confluence of the tributary containing the Argentine tailings seep and also ﬂid not
affect the ambient water quality in the Dolores River above the confluence of Silver Creek. According to
HRS Guidance, conditions that existed at the time of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) site investigation, conducted in September 1995 by UOS, may
be used to evaluate the site using the HRS (Office of the Federal Register 1990; URS 1996).

A review was conducted of previous analytical data, primarily data collected since 1995. In many cases, as
noted in the detailed discussions that follow, the quality of the data is not known. Analytical methods varied
or were not noted in reports. Except where data were collected according to HRS guidelines, data do not
appear to have been validated and are, therefore, of unknown quality. A determination of data quaiity may
be possible after a review of the complete laboratory packages. Those packages were not available for this
site reassessment.  Without the laboratory packages, Sample Quantitation Limits (SQLs), required for

evaluation using HRS guidelines, can not be calculated.
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In cases where the data were validated using the HRS guidelines for analytical interpretation, the following
notation is used (Office of the Federal Register 1990). Elevated concentrations of contaminants reported as
significantly above upgradient contarninant values are noted by a star (%) in two cases. The first is when
the upgradient analyte concentration is greater than its SQL, and if the release sample analyte concentration
is greater than its SQL, thre¢ times greater than the upgradient, and five times greater than the blank
concentration. The second is when the upgradient analyte concentration is not greater than its SQL and if
the release samiple analyte concentration is greater than its SQL, greater than the upgradient SQL, and five
times greater than the blank analyte concentration. If validation has occurred, data are acceptable for use

unless qualified in the data table.

50 SOURCE CHARACTERIZATION

Several mine sites have been identified in or very near the Dolores River drainage or the Silver Creek
drainage. In addition tailings and/or waste rock may have been moved into the town of Rico as street cover
(URS 1994). During a 1984 site inspection, a total of 400,000 tons of source material were estimated to be
in the Rico-Argentine area. Waste quantity was not documented by specific location (E&E 1984; EPA
1993a).

A draft WQA was completed in 2001 by the CDPHE Water Quality Control Division based on data available
from seven point source discharges to surface water within the three miles of the Rico-Argentine Mine area
(Figure 2). During low flow conditions, the maximum assimilative loading capacity for zinc was-determined
to be 4.95 ibs/day. A total of 35.60 Ibs/day of zinc were calculated as being contributed by the seven point
sources: St. Louis tunnel/St. Louis ponds (17.81 lbs/day), Blaine adit (which has been recently repaired),
{8.01 1bs/day), Argentine seep (3.75 Ibs/day), Columbia tailings seep (4.81 lbs/day), Rico Boy adit (0.39
lbs/day), Santa Cruz adit (0.35 Ibs/day), and Silver Swan adit (0.48 1bs/day). The findings indicﬁte that under
the current circumstances of limited dilution, treatment must be accomplished at all locations in order to meet
CDPHE WQCD zinc limitations. The Argentine seep discharges to a tributary to Silver Creek (CDPHE
2003b). The discharge from St. Louis tunnel, which combines with surface runoff, is routed through a series
of settling ponds before discharging to the Dolores River. The Columbia tailings seep discharges to a side
channel of the Dolores River. The Santa Cruz adit, Rico Boy adit, and Silver Swan adit discharge to
wetlands that drain to the Dolores River (CDPHE 2002b).
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Source characterization of these and other source areas has occurred during a number of studies including
the 1995 Expanded Site Inspection, the 1998 EPA Compliance Inspection, the 2000 EPA Emergency
Response Removal Action, the 2000 ARCO sampling, and 2 2003 CDPHE TBA. Not all source areas have
been mapped using a Global Positioning System (GPS) (EPA 1998a; URS 1996; ESA 2000; CDPHE 2003c).

S.i 1996 EXPANDED SITE INSPECTION

Source samples were collected from the two abandoned cyanide leach pits along the Dolores River,
a spring flowing from beneath the abandoned cyanide leach pits, the St. Louis tunnel outfall, the hot-
tub fed by discharging drill holes, the uppermost settling pond, the lowermost settling pond, the
drainage ditch between the upper settling ponds and the Dolores River, stained soil adjacent to a fuel
tank at the mill site, the tailings piles along upper Silver Creek just below the old mill building,
tailings at the confluence of Silver Creek and the Dolores River, and from two tailings piles along
the Dolores River south of Rico, as shown in Figure 4. Samples were analyzed through the EPA
Contract Laboratory Program (CLP) and data were validated and are acceptable for HRS use as
qualified (URS 1996).

Analytical results for source inorganics are in Tables 2 through 4. Background for cyanide in the
Rico area is approximately 0.5 ppm (RS-SO-01 in Table 17 and on Figure 4). Concentrations of
cyanide detected in source sediment/soil samples from the uppermost cyanide leach pit
(RS-WSO0-01, 4.6 mg/kg), the tailings piles along Silver Creek (RS-WSO-03, 4.2 mg/kg and
RS-WSO-04, 5.4 mg/kg), and the uppermost settling pond (RS-WSW-01, 3.1 mglkg) were
significantly greater than concentrations detected in the background sample (URS 1996).

Analytical results for source samples also documented concentrations above the background for
aluminum, antimony, arsenic, barium, c.:admium, calcium, chromium, copper, iron, lead, mercury,
nickel, selenium, silver, thallium, and zinc. The analytical results were generally. between
approximately two to ten times background and are characteristic of mining waste material.
Detected concentration of cadmium, calcium, copper, iron, lead, silver, and zinc in tailings piles
along Silver Creek and the Dolores River were five to ten times background levels (Table 2) (URS
1996).
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High concentrations of calcium were found in the settling ponds as expected since calcium was used
in the water treatment process to reduce the acidity of the mine water outfall (Anaconda 1994).
Sediment in the uppermost (first) settling pond contained elevated concentrations of aluminum,
antimony, arsenic, cadmium, calcium, copper, and lead; and the aqueous sample from the uppermost

settling pond contained elevated levels of calcium and copper (Table 3) (URS 1996).
52 1998 EPA COMPLIANCE INSPECTION

During a June 1998 Compliance Sampling Inspection related to CDPS permit No. CO-0029793, EPA
Office of Enforcement, Compliance, and Environmental Justice Technical Enforcement Program,
sampled Blaine adit Outfall 001 and St. Louis ponds Qutfall 002. Results indicated that the CDPS
permit was being violated. All samples were analyzed in accordance with 40 CFR part 136 (EPA
1998c). As shown in Table 5, cadmium, copper, lead, and zinc were detected at concentrations
above SCDM freshwater Ambient Water Quality Criteria (AWQC) benchmarks. Note that the
concentrations detected in Outfall 001 are significantly higher than those in Outfall 002 (EPA
1998a). The water from the Blaine adit was redirected through underground workings to the St.
Louis tunnel; no data are available regarding breaches to the channeling system; however, it is

suspected that this may be occurring (CDPHE 2003b).
53 2000 EPA EMERGENCY RESPONSE REMOVAL ACTION

During a 2000 EPA Emergency Response Removal Action, samples were collected from surface
water and sediment of the upper settling ponds. The analytical results are in Tables 6 and 7 and
sample locations are shown on Figure 5. Analytical data were reviewed by a chemist and the quality
of all data, except selenium, appears to be acceptable for the intended use. Laboratory daﬁ may be
available for validation and SQL calculation (UOS 2000).

54 2000 AND 2002 ATLANTIC RICHFIELD SAMPLING

Samples were collected for ARCO by ESA in Junre 2000. Surface water analytical results for
samples collected for dissolved and total metals from St. Louis tunnel discharge, St. Louis ponds,
Outfall 002, a drill hole geothermal discharge, and the Blaine adit are listed in Table 8. Analytical
methods are also provided; the data do not appear to have been validated. . SCDM AWQC
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6.0

benchmarks for cadmium, copper, iron, lead, and/or zinc were exceeded in all samples as,

highlighted in Table 8. Sample locations are shown on Figure 6 (ESA 2000).

Samples were collected for ARCO by Short Elliott Hendrickson, Inc. in July and October 2002.
Source water analytical results for samples collected for dissolved and total metals from the
Columbia Tailings seep, the Silver Swan adit, the St. Louis tunnel discharge and Outfall 002 are
listed in Tables 9 and 10. Analytical methods are also provided; data do not appear to have been
validated. SCDM AWQC benchmarks for cadmium, copper, iren, lead, and/or zinc were exceeded
in all samples, as highlighted in Tables 9 and 10. Sample locations are shown in Figure 7 (Short
Elliott Hendrickson, Inc. (Short) 2002a; Short 2002b; Short 2003).

55 2003 TARGETED BROWNFIELDS ASSESSMENT

Soil samples collected by CDPHE in 2003 were analyzed for the total fraction of arsenic, barium,

cadmium, chromium, copper, iron, lead, manganese, and zinc. Groundwater samples collected from
the Maintenance Bam area were also analyzed for Volatile Organic Compounds (VOCs), Polycyclic
Aromatic Hydrocarbons (PAHs), pesticides, herbicides, and Diesel Range Organics (DRO). Results
were validated and are acceptable for use as qualified. Ten surface soil samples and one subsurface
soil sample were collected at the North Rico Industrial Park and four samples were collected from
the Maintenance Barn site. Inorganic analytical resuits are in Table 20 and organic analytical results
are in Table 25. Sample locations are shown in Figure 9. The detection limit was above a SCDM
benchmark for 9 inorganic samples and a SCDM benchmark was exceeded in all other inorganic
samples. The SCDM CRSC benchmark was exceeded in sample RMB-SO4 for Benzo(a)pyrene.
No other SCDM benchmarks for soil were exceeded (CDPHE 2003c¢).

SURFACE WATER PATHWAY

Sampling of surface water with and without collocated sediment samples was conducted during a number
of studies including the 1995 Phase II Environmental Site Assessment, the 1996 EPA Expanded Site
Inspection, the 2000 ESA and 2002 Short Elliott Hendrickson, Inc. sampling for ARCO, the 2002 Citizens
For Accountability and Responsibility study, and the 2003 CDPHE TBA. In addition surface water

analytical results were summarized by PT1 Environmental Services (PTI) in 1995, Also, municipal drinking -

water has been sampled by the Town of Rico (CDPHE 2003d).
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6.1 1995 PHASE 11 ENYIRONMENTAL ASSESSMENT

Three surface water samples were obtained from the Dolores River, one from Silver Creek, and one
from a spring near the Mountain Springs Mine. Samples were analyzed for total metals using EPA
methods 6010 and 7471. Detection limits for these samples are higher than many SCDM AWQC
benchmarks; data do not appear to be validated. Analytical Results are in Table 11. Sample
locations are shown on Figure 8, Detection Jimits for water samples were not low enough to
compare against SCDM benchmarks for Contaminants of Concern (COCs) including arsenic
(190 micrograms per liter (ug/L), cadmium (1.1 pg/L), chromium (11 pg/L), copper (12 ug/L),
mercury (0.012 pg/L), selenium (5§ pg/L), silver (4.1 ug/L) (WALSH 1995; EPA 1996).

6.2 1996 EPA EXPANDED SITE INSPECTION

The surface water and sediment total metals analytical results for 11 locations for the expanded Site
Inspection are presented in Tables 12 through 15. Sample locations are shown in Figure 4. Samples
were analyzed through EPA CLP and were validated; analytical results are acceptable for HRS use
as qualified.

6.2.1 Silver Creek

Three surface water and sediment samples, including a background sample, were collected
from Silver Creek by URS in 1995 (URS 1996). The background samples from Silver Creek
(RA-SW/SE-05) were collected just upstream from the Rico municipal drinking water intake
(Figure 4). The total metals analytical results are presented in Tables 12 and 13 for Silver
Creck. Most of the elevated concentrations of metals in sediment samples were flagged
by the validator as estimated because of the dilution required before the sample couid be
analyzed or because quality control criteria were not met (URS 1996).

Elevated concentrations of iron, manganese, and zinc were detected in both of the
downstream surface water samples (Table 12). A seep was observed flowing from beneath
the tailings pile directly into the creek near the location of sample RS-SW-06. Rusty-
colored iron staining was also visible near the location of sample station RA-SW-06. The
rusty-colored staining was less noticeable at RA-SW-07 (URS 1996),
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Elevated concentrations of copper, arsenic, iron, lead, manganese, silver, and zinc were
detected in sediment sample RA-SE-06 (Table 13). Tailings at this location were observed
to be slumping into the creek and the creek bed appeared to be composed entirely of fine-
grained tailings material derived from the tailings piles along the creek. Elevated
concentrations of arsenic, copper, iron, lead, manganese, silver, and zinc were detected at
the downstream Silver Creek sample location (RA-SE-07) and were between one-half to
one-tenth of the concentrations detected in the upstream location (RA-SE-06) (URS 1996).

6.2.2 Dolores River

In 1996, eight surface water samples and eight sediment samples, including a background
sample, were collected from the Dolores River by URS. The background sample was
collected on the east bank of the river, across from the Rico Ranger Station. The surface
water total metals analytical results are in Table 14. Iron and manganese were found at
elevated concentrations in all Dolores River surface water samples downstream of the
background sample (RA-SW-01). Zinc was detected at elevated concentrations in samples
collected downstream of sample RA-SW-02, all downgradient of the St. Louis ponds (Figure
4). The highest concentrations of iron, manganese, zinc, and copper were detected in
surface water sample RA-SW-08. Iron in the sample from this location was 54 times
background, manganese was 20 times background, zinc was 68 times background, and
copper was 8 times background. These elevated concentrations may be attributed to the
tailings located immediately upgradient of this sample location. There were also elevated
concentrations of aluminum detected in samples RA-SW-02 and RA-SW-08. The
concentrations detected were approximately 10 times background and there is no apparent
source for these concentrations (URS 1996). '

Elevated metals concentrations were detected in sediment samples RA-SE-08 and RA-SB-OS’
(Table 15). Both samples were collected near tailings piles that were being actively eroded
by the Dolores River. Copper was detected at concentrations that were 9 times background
in sample RA-SE-08 and 5.5 times background in sample RA-SE-09. Lead, manganese, and
zinc were all detected at estimated quantities, below the detection limit, at elevated

concentrations ranging from three to five times background (URS 1996).
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6.3 2000 AND 2002 ARCO SAMPLING

Surface water samples were collected for ARCO by ESA in June 2000. Surface water analytical
results for samples collected for dissolved and total metals from the Dolores River and Silver Creek
are in Table 8. Analytical methods are also provided; the data do not appear to have been validated.
SCDM AWQC benchmarks for cadmium, copper, iron, lead, manganese, and/or zinc were exceeded
in all but the Dolores River background sample, as highlighted in Table 8, Sample locations are
shown in Figure 6 (ESA 2000).

. Samples were collected for ARCO by Short Etliott Hendrickson in July and October 2002. Surface
water analytical resuits for samples collected in July 2002 and October 2002 for dissolved and total
metals from the Dolores River and Silver Creek are in Tables 9 and 10. Analytical methods are also
listed; data do not appear to have been validated. SCDM AWQC benchmarks for cadmium, copper,
iron, lead, and/or zin¢ were exceeded in all of the Silver Creek samples and seven of the fourteen
Dolores River samples, as highlighted in Tables 9 and 10. Sample locations are shown in Figure 7.
The upgradient sample on Silver Creek does not appear to be above all impacted mining areas and
may not be an appropriate background sample for HRS evaluation (Short 2002a; Short 2002b; Short
2003).

64 2002 CITIZENS FOR ACCOUNTABILITY AND RESPONSIBILITY

The Citizens For Accountability and Responsibility conducted a water quality study of the Dolores
River in 2002 under the EPA Office of Environmental Justice’s Community Organization Sumimer
Intern Program. Zinc measurements were made with an Aquaquant test kit from EM Science with
a sensitivity of 0.1 ppm to 5.0 ppm. This field screening tool did not provide the quality of data
appropriate for HRS evaluation. Results indicated high zinc levels in the Dolores River (CFAR
2002). Sample locations and results are presented in Figure 10.

6.5 2003 TARGETED BROWNFIELDS ASSESSMENT

Four surface water samples were collected for this TBA. Two surface water samples were collected
from the Dolores River adjacent to the North Rico Light Industrial Park site (Figure 9). One sample
was collected upgradient of the site (DR-SW1) and one downgradient of the site (DR-SW2),
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Additionally, two surface water samples were collected from a small‘tributary of the Dolores River
that appears to originate from groundwater discharge or alluvial flow along the western side of the
North Rico Light Industrial Park. One sample was collected upgradient of the site (OC-SWI) and
one downgradient of the site (OC-SW2), both collected within this tributary channel. All surface
water samples were analyzed for the dissolved fraction of arsénic, barium, cadmium, chromium,
copper, iron, lead, manganese, and zinc. Data appear to have been validated and are acceptable for
HRS use as qualified. Analytical results are in Table 16. Barium, iron, manganese and zinc were
detected at levels exceeding SCDM benchmarks. The detection limits for cadmium and lead were
too high to compare results to benchmarks. The analytical results indicate contribution of
contaminants from the tailings ponds to the side tributary and the Dolores River (Table 16) (Figure
9) (CDPHE 2003c).

6.6 1995 PTI DATA SUMMARY OF SURFACE WATER

In 1995 PTI summarized the available surface water and groundwater date for the Rico area. Surface
water data were evaluated for the Dolores River, Silver Creek, the St. Louis settling ponds, St. Louis
tunnel discharge, Santa Cruz adit, Silver Swan adit, Rico Boy adit, Jones adit, and seepage from the
Argentine tailings impoundment for the years 1980-1984 and 1989-1995. Since complete
documentation was not available for any one study, professional judgement was used to include only
data that met EPA data quality standards (EPA 1986). These standards were not specified in the
report. It was determined that data were not consistent with regard to parameters measured,
detection Jimits, analytical methods, and sampling locations; studies were conducted by various

parties and samples were analyzed by various laboratories (PTI Environmental Services (PTT) 1993).

Data that were included in the summary include 1) data collected by Gibbs and Hill, Inc. during a
four week period in 1980 and 1981 and analyzed by Core Laboratories (Gibbs and Hill, Inc. 1981);
2) data collected by Steffen Robertson and Kirsten from 1982 to 1984 and analyzed by Core
Laboratories to satisfy monthly sampling requirements of the Dolores River (Steffen Robertson and
Kirsten (SRK)); 3) the 1985 Analytical Results for the Rico-Argentine Mine site inspection (E&E
1985); 4) Bureau of Reclamation data from 1989-1993, excluding all the mercury data except 1992
data (BOR undated); 5) data coliected in 1995 by WALSH as part of the Phase II assessment
(WALSH 1995); and 6) data collected by PTI in 1995 (PTI 1995). These data were used in the
preparation of the draft Water Quality Assessment Report (CDPHE 2002). Although the majority
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of the data are probably not of the quality required for HRS evaluation, the data support the need for

additional investigation.
6.7 TOWN OF RICO MUNICIPAL DRINKING WATER

Water quality data for the town of Rico municipal drinking water are in Table 24, Samples of
surface water that was diverted from Silver Creek for municipal drinking water were collected after
treatment by infiltration galleries and chlorination. No inorganic Maximum Contaminant Levels
(MCLs) were exceeded in the samples collected from 1992 to 2003. No VOCs or semivolatile |
organic compounds (SVOCs) were detected except for 0.06 ppb para-Dichlorobenzene, 2.5 ppb
chloroform, and 0.59 ppb bromodichloromethane in 1999, and 2.8 ppb chloroform in 1998. Several
violations were noted for turbidity and bacteria and for failure to sample (CDPHE 2003d).

6.8 ATTRIBUTION AND SURFACE WATER/SEDIMENT TARGETS

There are no municipal drinking water intakes in the 15-mile downstream target distance limit. The
town of Rico obtains its drinking water from a diversion on Silver Creek above potential impacts
from the Rico-Argentine mining operations (Figure 2). A new water supply systemis being planned
for the Dolores River upgradient of the St. Louis tunnel and Peterson Slide (EPA 2003b).

In the Dolores River rainbow trout, brown trout, brook trout, and mottled sculpin have been observed
or collected (AHI 2001). Spawning habitat is limited in the study area; limiting factors to natural
reproduction include heavy metal contamination as well as poor pools and cover and high water
velocity (AHI 2001). In a 1992 survey, conducted by electrofishing a 1,000 foot segment on the
county iine downgradient of Rico, 32 rainbow trout averaging 10.5 inches, 28 brown trout averaging
5.7 inches, and 47 mottled scuplin averaging 3.5 inches were counted. Sport fishing has been
documented along the Ddlores River in the Rico area and fish are consumed (URS 1996; Allsup
2003). The Colorado Division of Wildlife stocks the Dolores River from the headwaters to the
confluence of the West Fork of the Dolores River, In 2002 the river was stocked with 10,000 three-
inch brown trout and 2,000 ten-inch rainbow trout (Colorado Division of Wildlife 2003).

Threatened and Endangered species that could potentially be impacted include the Wood Frog

(Federal Endangered); the southwest willow flycatcher, Canadian lynx, and western boreal toad
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(Federal Endangered); and the northem leopard frog, northern goshawk, boreal owl, tiger
satarmander, and Colorado River cutthroat (State‘ Sensitive) (AHI 2003). One study of white-tailed
ptarmigans conducted in the Animas River watershed documented that zinc and cadmivm are
accumulated by ptarmigan food plants and cadmium bicaccumulates in white-tailed ptarmigans at

the rate of 0.5 micrograms (ug) per day (Larison et al 2000).

A survey of Silver Creek from the Rico municipal water intake to the confluence with the Dolores
River (Figure 2) was performed during the URS field sampling in 1995; no wetlands or evidence of
a fishery were identified during that survey; however, wetlands have since been observed (URS

1996; EPA 2003b). The flow of Silver Creek in 1993 was determined to be approximately 10 cfs
(URS 1996).

Wetlands were observed during the expanded Site Inspection in the one-mile stretch along the
Dolores River starting at the confluence of Silver Creek with the Dolores River and continuing
downgradient. Several small wetlands (less than one acre) were- noted for the first three-quarters of
a mile. A larger palus;.rine scrub/shrub (obligate) wetland, approximately five acres in size, was
documented between three-quarters of a mile and one mile downstream of the Silver Creek/Dolores
River confluence (URS 1996). |

A wetlands study was conducted by AHL. in 2000 beginning at the north end of Rico and continuing
downgradient about 1.5 miles, Although the 1987 Army Corps manual protocol was used to
determine wetlands, field sheets provided in the report provide data to support categorization as
wetlands under the 40 CFR 230.3 definition of wetlands required by the HRS (AHI 2001, EPA
1992b). Approximately 25 acres of wetland were identified (Figure 13) (AHI 2001).

A significant community of montane riparian forest {Populous augustifolia-Picea pungens/Alnus
incana) can be found on the east bank of the Dolores River within four miles of the site. The natural
community is ranked rare to uncommon both globally and in Colorado ( Colorado Natural Heritage
Program 1994).
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7.0 SOIL EXPOSURE PATHWAY

Most of the town of Rico is on alluvial soil, some of Rico is located on mineralized deposits and some of
Rico is located on mine waste (CDPHE 1996). Little soil sampling has been conducted in the historic part
of Rico and no sampling of road materials has been conducted. Previous studies that contain soil data
include: the 1995 Phase Il Environmental Site Assessment, the 1996 EPA Expanded Site Inspection, the
1996 CDPHE Soil Study, and the 2003 EPA Office of Research and Development Soil Sampling.

7.1 1995 PHASE 11 ENVIRONMENTAL SITE ASSESSMENT

Residential soil samples were collected during the 1995 Phase II Environmental Assessment.
Concentrations of lead up to 12,000 mg/kg were present within the study area where fill matenal,
mine tailings, waste rock, and slag were visible. However, samples collected from properties that
appeared to have native soil contained lead concentrations ranging from 62 mg/kg to 9,300 mg/kg
with a mean of 858 mg/kg. Some properties, especially in the southeast portion of the study area,
had concentrations of lead from 62 mg/kg to 260 mg/kg. Sample locations are shown in Figure 8
and analytical results are listed in Table 23. Data do not appear to have been validated and quality
is unknown. In addition, the detection limit for arsenic was above the SCDM benchmark (WALSH

1995).
7.2 1996 EPA EXPANDED SITE INSPECTION

Residential soil samples were collected in 1996 from six properties within the town of Rico (Figure
4) (Table 17). The field team interviewed more than a dozen local residents, many of whom had
lived in Rico for decades. No construction or fill materials were positively identified by local
residents as derived from mine tailings. Samples were collected from areas on the properties that
the field crew or residents believed could potentially contain fill material derived from local mine
workings. The inorganic results for two of the residential soil samples, RA-SO-03 and RA-SO-05,
were very close to the results for the background sample, RA-SO-01, located upgradient of the St.
Louis tunnel. Elevated concentrations of copper, lead, antimony, arsenic, manganese, mercury,
silver, and zinc were each found in at least two of the four samples. Cadmium, calcium, sodium,

magnesium, vanadium, and cyanide were recorded at elevated concentrations in at least one other
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sample as shown in Table 17. When these locations are plotted on a map, the area defined by these

elevated concentrations is approximately 776,000 square feet (URS 1996).
7.3 1996 CDPHE SOIL STUDY

This 1996 study was conducted by CDPHE in collaboration with ARCO to determine whether metals
detected in soils in past studies are anthropogenic or natural or a combination. Samples were sent
to Analytica Environmental Laboratories, Inc. for total lead analysis using method SW-846,
inductively coupled plasma (ICP) metals using method SW 6010, and acid digestion by method
3050A. In addition selected samples were analyzed using electron microscopy/metal speciation with
a JOEL 8600 Electron Microprobe, clay minerology using X-ray diffraction, and Cation Exchange
Capacity using EPA method 9081 by ARCO Exploration and Produciion Technology (CDPHE
1996). Analytical data do not appear to have been validated; the quality of the data is unknown.

Analytical results are listed in Table 18. Sample locations are shown in Figure 11. Sample results
document that native colluvium in the Rico area contains naturally occurring lead. The source could
be the weathering of the near surface mineralized bedrock, such as that found in the nearby
mineralized fault. No anthropogenic sources of lead were observed in the immediate vicinity of the
sample locations. The RC-3 samples document anthropogenic sources in the sample collected from
1 inch to 14 inches. RC-4 sample results, including speciation, documented that smelter activities
may have contributed to detected lead Jevels. RC-5 samples documented that unmineralized bedrock
is not a significant contributor of soil lead. RC-6 samples were collected to document lead levels
present in the ancestral Silver Creek alluvial fan; however, the lead found in the fine fraction may
have migrated from upgradient locations. RC-8 samples were collected to document lead
concentrations from Greenstone; however, the soil sample may have been impacted by upgradient
soil. RC-21 samples contained high levels of lead and since lead speciation was not conducted on
that sample, the_ source is unknown (CDPHE 1996).

Several conclusions were reached by the investigators from the CDPHE: 1) Natural sources of the
elevated lead levels are present in the Rico town area. These sources are related to the exposure of
and weathering of mineralized bedrock and characteristically contain lead-bearing manganese and
iron oxide phases that are produced by the oxidation and hydrolysis or original mineral assemblages.

2) Anthropogenic sources of elevated lead contents are present in the Rico town area including waste
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rock, mill tailings, and smelter slag. The mining-related wastes were determined to be physically
and mineralogically different from materials derived fromthe erosion and weathering of mineralized
bedrock. 3) Impacts on soil of the sulphuric acid plant appear to be minimal. 4) The efforts to
identify smelter emission prodﬁcts were inconclusive and would require a more extensive study.
Smelter emissions may not be a significant contributor to lead in soil because of the short period of

operation, the small quantities of lead processed, and the prevalence of other lead sources (CDPHE

1996).
74 2003 EPA OFFICE OF RESEARCH AND DEVELOPMENT SOIL SAMPLING

1

i

|

1

i

1

|
Surface soil sample were collected in the town of Rico in areas of residential use or planned

I residential use. Samples were collected in locations where XRF field screening resuits for the
contaminants of concern, lead, zinc, mercury, and arsenic, were the highest. The purpose was to

' determine if further study or remediation investigation would be required prior to development (EPA
2003a). Samples were analyzed for metals by the Land Remediation and Pollution Control Division

I staff (ORD) laboratory. Data were not validated; however, the laboratory data package can be made
available for validation. Results arel listed in Table 19 and sample locations are shown in Figure 12.

I ' SCDM Cancer Risk Screening Concentration (CRSC) benchmark for arsenic was exceeded in 5 of
the 10 samples. The concentrations detected méy be within the average range of arsenic levels in

l that area (USGS 1984). The étudy of element concentrations in soils and other surficial materials
conducted by Shacklette in the conterminous United States documented arsenic concentrations

I ranging from 0.1 mg/kg to 97 mg/kg with an average arsenic concentration of 7.2 mg/kg and a
geometric mean concentration of 5.2 mg/kg. Lead levels ranged from 699 mg/kg to 17,402 mg/kg

I in 7 of the 10 samples (EPA 2003a).

|

i

1

1

i

7.5 ATTRIBUTION AND SOIL TARGETS

The ore bodies in the Rico town area are relatively near the surface; mine workings were not
developed at great depth. The Atlantic Cable workings were dug on outcropping mineralization.
The Grand View and the Pasadena smelters operated for brief periods before the tumn of the 20™
century. In addition, the Pro Patria and the Rico-Argentine mills operated using the floatation
system resulting in two tailings ponds that were addressed in 1996 under the Colorado Voluntary

Cleanup and Redevelopment Act. Several waste rock piles were visible next to former mine
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8.0

workings in and around Rico. A sulfuric acid plant operated north of town (CDPHE 1996). In
addition, mine waste may have been used for road base (Small 1995). All of these activities are
potential sources of lead in soils. Further analytical investigation, including lead speciation, may

be helpful to attribute the source of lead in soils at specific locations (Drexler 2003).

The mining sites are inactive; therefore, there are no workers on the mine sites. The site is situated
within the San Juan National Forest, an area that receives high recreationat use, and historic mining
areas are accessible. The current population of Rico is 250 with an additional 100 summer residents

and includes approximately 25 children; however, additional housing development is planned.

Individual residents may live within 200 feet of soils containing levels of metals above SCDM

benchmarks (URS 1994; Town of Rico 2003).

The endangered black-footed ferret and bald eagle may inhabit the area. The proposed endangered
southwestern willow flycatcher and threatened Mexican spotted owl also may be found in the Rico
area. The federal candidate species North American wolverine, black tern, and northern goshawk
may inhabit the area (URS 1994).

GROUNDWATER PATHWAY

Groundwater samples were collected during the 1996 expanded Site Inspection by URS and during the 2003
TBA by CDPHE.

81 1996 EXPANDED SITE INSPECTION

No downgradient groundwater users were identified during the expanded SI. Groundwater was
collected from the domestic well at the Rico ranger station northwest and upstream of the site and
the town of Rico. Table 21 contains total and dissolved inorganic resutts for this well; Figure 4
shows the sample locations. Analytical results show detectable concentrations of barium, calcium,
magnesium, manganese, potassium, sodium and zinc. The well at the Rico ranger station is
downstream of some abandoned mines. It draws water from valley fill talus, landslide, and alluvial
material, and is across the Dolores River (west) and topographically above the St. Louis ponds (URS
1996).
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8.2 2003 TARGETED BROWNFIELDS ASSESSMENT

Eight groundwater samples were collected by CDPHE fromthe North Rico Light Industrial Park and
five from the Maintenance Barn Site (Figure 9) and analyzed by a CLP laboratory for the dissolved
fraction of arsenic, barium, cadmium, chromium, copper, iron, lead, manganese, and zinc by method
SW6010B - ICP. The five samples collected at the Maintenance Barn Site were also analyzed for
VOCs, PAHs, pesticides, herbicides, and DRO. Data were validated and are acceptable for use in
this evaluation as qualified. The detection limit for arsenic is above a SCDM benchmark. Inorganic
analytical results are in Table 22 and organic results are in Table 26. Detected concentrations of
arsenic, cadmium, and manganese exceeded a SCDM benchmark in at least one sample. Detected
concentrations of barium, copper, iron, manganese, and zinc were more than three times the
concentration of the background sample at 11 of the 12 locations as shown in Table 22. No organic
SCDM benchmarks were exceeded (CDPHE 2003c).

83 GROUNDWATER ATTRIBUTION AND TARGETS

In 1994 the Colorado State Engineers Office listed three wells as household use (Colorado Office
of the State Engineer 1994). Two of the wells are located approximately 0.5 mile upgradient of the
St. Louis wunnel. The third domestic well is at the south end of the town of Rice (URS 1996).
Domestic wells located south of Rico in a housing development have not been sampled. Within the
four-mile site radius, in addition to the domestic wells there is one industrial well. The site does not

lie within a wellhead protection area (URS 1994).

Rico is served by a municipal drinking water system. The intake is located upgradient of the Blaine
adit and the Argentine tailings on Silver Creek (Figure 2). The water is piped from that location to
Rico. Contaminated groundwater may be infiltrating the municipal drinking water system at
unknown Jocations. No organic or inorganic sampling data are available for samples collected from
residential taps (CDPHE 2003d). A new water intake has been proposed to be located above
Peterson Creek (Figure 2) (EPA 2003b).
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9.0 GROUNDWATER TO SURFACE WATER PATHWAY

The groundwater to surface water pathway has not been evaluated and no infofmation is available regarding

the extent to which contaminants detected in limited groundwater sampling may impact surface water.

100 AIRPAT Y

The air pathway has not been evaluated because there has been no indication that there is a release to the air
pathway (URS 1996). No air sampling data are available. If it is determined that mine waste rock has been
used as road base, dust from the unpaved streets may be a source for the air pathway with a target population
of about 250 residents. Some waste rock and tailings piles and abandoned tailings ponds are exposed, which

would be a threat to the air pathway if future development occurs near these sites.
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11.0 SUMMARY

The Rico-Argentine site is an inactive mining and milling operation in Dolores County and the Rico
Mountains of southwestem Colorado located in two drainages, the Dolores River and its tributary Silver
Creek. The major site operations consisted, first, of precious metal mining; second, of base metal production
(lead, zinc, and copper)from sulfide ores; and finally, of sulfuric acid production from pyrite ores. Mining

activities occurred on and near the Rico-Argentine site approximately from 1860 until 1971.

Many investigations and sampling efforts have occurred in the area in the last twenty years. Cleanup and
stabilization activities as well as water treatment have also been conducted at the site. All of this information
and sampling data have been réviewed to evaluate surface water, groundwater, soil exposure, and air
pathways, and associated targets to determine if the Rico Argentine site potentially impacts the environment
or human health. Very lirnited data exist that meet data quality requirements for HRS evaluation. Sample
locations can not be consolidated on a single map because GPS or other specific descriptive location
information is not consistent. Data quality issues include non-comparable, inconsistent or unknown
analytical methods and variable field sampling techniques, field analytical methods with inadequate
laboratory confirmation, inadequate field quality control, lack of data validation, sample quantitation limits
and detection limits undocumented, detection limits too high for comparison to SCDM benchmarks, data
qualified by validator because of laboratory quality control issues, lack of background samples for the

sampling event, monthly average concentrations reported, and the use of composite samples.

It is estimated that approximately 400,000 tons of waste materiai is at the site. Various waste piles have been
sampled; however, waste quantities by exact location are not available. Waste characterization data is
required for HRS evaluation including specific source area, located with a GPS, as well as calculated waste
quantities and validated anaiytical results for samples coliected at each source location. Source samples
collected from various waste piles and settling pond sediment document the presence of arsenic (137 J
mg/kg), cadmium (227 mg/kg), chromium (13.5 mg/kg), lead (17,402 mg/kg), mercury (0.48 mg/kg), zinc
(43,900 J mg/kg), and cyanide (5.4 mg/kg).

The air pathway has not been evaluated because there has been no indication that there is a release to the air
pathway. No air sampling data are available. If it is determined that mine waste rock has been used as road

base, dust from the unpaved streets may be a source for the air pathway with a target population of about 250
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residents. Some waste rock and tailings piles and abandoned tailings ponds are exposed, which would be

a threat to the air pathway if future development occurs near these sites.

Since Rico is served by a municipal system with the surface water intake located upgradient of most mine
workings, the groundwater pathway is not considered a significant concern at this time; however, all known
drinking water wells in and around Rico should be sampled to ensure water meets drinking water standards.
Groundwater collected from monitoring wells documented concentrations of | arsenic, cadmium, and
manganese above SCDM benchmarks. No data are available regarding the possibility that potentially
contaminated groundwater may be infiltrating the drinking water system.

For purposes of conducting a Water Quality Assessment, CDPHE identified the St. Louis tunnel/St. Louis
ponds, the Blaine adit, the Argentine tailings seep, the Columbia tailings, and the Rico Boy, Santa Cruz, and
Silver Swan adits as sources of metals contamination in surface water. Other source areas has been identified
during a number of site inspections. Outfall 002 has been in violation of the CDPS permit repeatediy. Adit
and seep discharge samples in addition to surface water and sediment samples document releases of metals
including cadmium (1,490 ug/L), lead (172 pg/L), mercury (0.8), and zinc(176,000 pg/L) in water and
arsenic 52.6 J mg/kg, cadmium (17.8 mg/kg), lead (12,000 mg/kg), zinc t48,300 mg/kg), and cyanide (2.2
mg/kg) in sediment samples collected from Silver Creck and the Dolores River, The Dolores River is a
documented fishery; fish are consumed. A fish tissue study conducted in the McPhee Reservoir,
downgradient of the site beyond the 15-mile target distance limit, documented mercury concentrations that
exceeded the SCDM food chain RDSC of 0.41 ppm. The surface water pathway is of primary concem.
Although a large body of sampling data exist, most of the data would not meet the data quality requirements
for HRS evaluation for various reasons and cannot be used. Data indicate that the Dolores River is
significantly impacted by contamination that can be attributed to the mining sites. Data suitable for HRS

evaluation are required.

The surface soil pathway is a concem for public health and will be an increasing concem as development
plans for the area are implemented. Analytical results for soil samples document lead levels that are
significantly above levels that are protective of human health (2,620 mg/kg in one residential yard). In
addition, mine waste piles in residential areas are accessible. The source of lead in soils appears to be
anthropogenic in some areas, natural in some areas, and a2 combination in other areas. Speciation of lead
samples may be helpful for determining attribution. In addition, a human health risk assessment of lead may

be appropriate, regardless of source and attribution. Data suitable for HRS evaluation are required.
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Field Sampling Results (Parts Per Million) - XRF Method

:::m Average of || FEnk per
De Surface | Surface Surface Surface Lab Confirm Avel

propasty Property Address Sam::: 1 Sam 2| sample 1 | Sampte2 | Sample3 | Samptes | Performed? { Surface Surface

™ Samples || gample
31 |1E Soda Stret 3200 300| 16000 7300 yes —6eE7 1
48 101 N Hancock Street 2900 S000 2400 yes 3700 2
84 18 S Argentine Street 2700 1200 4100 yes 2850 3
16 113 N Silver Street 1800 2700 2300 2500 4
16 115 N Silver Street 270 1900 2400 2150 5
q2 12 Short Street 1200 2200 2000 yes 2100 6
24 102 N Garfield Street 2600 1200 2300 1750 7
44 16 Yellowman Street 1500 1500 1400 1450 g8
19 S Short Street 460 1100 1700 yes 1400 g
18 24 Hincldey Drive 870 1300 1500 1400 10
25 128 N Garfield Street 1400 850 1800 1375 11
3 8 Short Street 450 1300 1400 1350 12
17 131 Garfield Street 1000 1300 1300 yes 1300 13
9 24 S Garfield Street 960 43 2200 390 1295 14
45 33 Hancock Street - -0 2400 - 82 1241 15
27 3 River Street 610 1300 1300 850 yes 1150 16
4 3 E Soda Street 1800 550 1200 yes B75 17
30 214 E Mantz Avenue 520 710 1000 855 18
7 125 N Garfield Street 520 670 1100 700 823 19
11 7 Commercial Street 450 850 780 820 20
22 7 Argentine Street 510 920 510 yes 715 21
6 14 S Commercial Street 1500 550 850 700 22
13 226 S Argentine Street a2 1400 760 640 670 690 p<)
20 1 Campbell Street 370 770 610 690 24
34 12 S Argentine Street 280 380 970 680 ]
33 6 Soda Street 520 6680 670 yes 675 28
7 [12S Coimmercial Steet| 550 740] 580 660 27
3% 12 N Glasgow Street 240(. . 310 1100 110 760 yes 857 28
] 227 5 Argentine Street 1700 700 570 _yes 6835 29
a3z 23 Garfield Street S00 170 230 1500 yes 633 30
51 219 Commercial Street 240 360 820 yes 580 M
40 32 N River Street 820 1000 570 150 573 32
48 11 § Commercial Strest 510 560 430 525 3
25 |13 N Argentine Street 750 830 180 565 34
26 (103 N Garfield Sireet 530 630 360 yes 485 %
2 23 S Commercial Street 1000 780 1 yes 434 36
21 3 Camphell Street 480 710 420 82 427 37
41 124 N Hancock Street B2 230 620 yes 425 38
23 School P ark 1500 570 820 82 82 yes 389 39
43 3 S Picker Street a8 170 600 yes 385 40
10 3 King Sireet 220 300 450 375 M
36 213 5 Commercial Stree{ 180 210) 520 340 yes w7 42
1 223 N. River Street 200 330 260 340 yes M0 43
52 4 Picker Street 160 160 400 280 44
53 Lot 38 Atlantic Cables 240 38 460 249 45
5 217 Commercial Street 500 350 130 240 46
47 12 W Eder Straet 730 120 300 210 47
14 Lot 2 Silverglance Way 82 330 82 ~ 208 48
49 423 S Silverglance Way 86 260 230 82 19 49
36 333 S Silverglance Way 82 210 170 160 S0
38 203 8 Silver Street 84 290 78 " 184 51
42 195 Pledmont Street 89 53 150 107 52
(1] 10036 Highway 145 43 a5 47 yes 66 53
28 |1 Sundial Way 3 38 24" 3 3B yes 40 54

EREER ~v=r2ge or Any Individual Sampie of >3000 ppm lead
Yellow Average or Any Individual Sample between 400 and 3000 ppm jead
Green Laboratory Analysis Performed




Field Sample Analyzed by Laboratory

Randomly
generated Depth Surface | Surface Surface Laborato
id :l:t?ge c:t!l, on Property Address Sampp:e 1 Sm 2] Sample1 | Sampile2 | Sample 3 Result v

#

1b 223 N. River Street 200 240
2b 23 8 Commercial Street 1000 760
4b 3 E Soda Street 550 440
8b 227 S Argentine Street 1700 2700
12b 12 Short Street 2200 2000
17b 131 Garfield Street 1300 1400
19b 5 Short Street 460 550
22b ? Argentine Street 510 440
23b School Playground/Park 1500 2300
26b 103 N Garfield Street 300 610
27b 34 River Street 850 700
28b 1 Sundial Way 38 15
31b 1 E Soda Street 9200 7400
3tc 1 E Soda Street 18000 410060
32b 23 Garfield Street 230 310
33b 6 Soda Street 520 450
35b 213 S Commercial Stred 520 410
39b 12 N Glasgow Street 760 510
41b 124 N Hancock Street 620 580
43b 3 S Picker Street 38 99
46b 101 N Hancock Street 5000 5400
50b 10036 Highway 145 43 52
51b 219 Commercial Street 820 600
54b 18 S Argentine Street 2700 4400
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URS Operating Services, inc.

Ricd-Argcnu‘nc - Site Reassessment

START?2, EPA Region V1Nl Revision: 0
Contract No. 68-W-00-118 Date: 1122003
Page 50 of 34
I TABLE 1
CDPS Permit Violations
Concentrations in gg/L
SCD_I\-JI AWQC CDPS Limit Violaﬁo:;ate Outfall 002 Reported 30-Day
h - Average Concentration
110 440 05/31/94 610
12 30 06/30/94 32 J
32 10 07/31/94 65
1.1 10 10/31/94 20
Zinc 110 237 03/31/95 950
l Cadmium 1.1 0 03/31/95 3
Zinc 110 237 04/30/95 570 “
I Cadmium 1.1 0 04/30/95 35
Zinc 110 237 05/31/95 750 u
l Cadmium 1.1 0 05/31/95 6.5
Zinc 110 237 06/30/95 7,020 ||
l Cadmium 1.1 0 06/30/95 45 “
Zinc 110 237 07131/95 2,850 I
I Cadmium 1.1 0 07/31/95 12.5
Zinc 110 237 08/31/95 282 Jl
I Zinc 110 237 09/30/95 370
I Cadmium 1.1 0 09/30/95 2.5 “
Silver 4. 0 10/31/95 55
I Zinc 110 237 10/31/95 275
Silver 4.1 0 11/30/95 1
l Zinc 110 237 11/30/95 320 h
| sitver 4.1 0 12/31/95 35
B [z 110 237 1231195 220 |
ﬁlver 4.1 0 10/31/96 0.2
' IIZinc 110 237 02/29/96 255

TDD No. 0305-0014
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URS Opemting Services, Inc.

Rico-Argentine - Site Reassessment

START2, EPA Region VIII Revision: ¢
Coatract No. 68-W-00-118 Date: 112003
Page 51 of 84
TABLE 1
CDPS Permit Violations
Concentrations in gg/L
(continued)
|I Parameter SCDM AWQC CDPS Limit Violation Date Outfall 002 Reported 30-Day
L T : Average Concentration :
Zinc 110 237 04/30/96 240
Cadmium 1.1 0 04/30/96 1.5
| Zinc 110 237 05/31/96 280
“ Silver 4.1 0 06/30/96 10
" Zinc 110 237 06/30/96 250
Silver 4.1 0 07/31/96 2
Silver 4.1 0 08/31/96 2.5
Zinc L 110 237 08/31/96 275

Source: EPA 2003b; EPA 1996,

TDD No. 0305-0014
PAStan2\Rico\Final Site Reassessment\Teat ARR.wpd
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URS Operating Services, Inc.

Rico-Argentine - Site Reassessment

START2, EPA Region VIl Revision: 0
Contract No. 63-W-00-118 Date: 1172003
Page 52 of 84
TABLE 2
1996 Expanded Site Inspection - Source Soils and Tailings Analytical Results
: Concentrations in mg/kg
[ %# — — —— — —— |
Sample ID: 2352703 2352704 2350420 2350426 | 2350407 2350405 2350406
Case #: 24008 24008 24008 24008 24008 24008 24008
Traffic Report #: MHC(Q96 MHCQ97 MHDD89 MHDD9S MHDD76 MHDD?M MHDD75
Location: RA-WS0-01 RA-WS0-02 RA-WSO-03 RA-WS0-04 RA-WS0-05 RA-WSO-06 RA-WSO0-07
Location Description: Soil sample from Soil sample from Tailings piles | Tailings piles along Tailings pile at Tailings pile along | Tailings along the
' abandoned cyanide | abandoned cyanide along Silver Siiver Creek confluence of Silver { the Dolores River | Dolores River one
Ieach pits along the leach pits along the Creek Creek and the - - sourth of Rico mile south of Rico
Dolores River Dolores River Dolores River -
Aluminum {A]) 15200 ) 8210] 2770) 11800) 9360 J 425 ) 6210
| Antimony (Sby [7.6) 0.93 1)) [5.2) [7.8] 0.66 UJ 1.7} [4.8)
Arsenic (As) 32.1) 16.7] 139 § 43.5]) 9.1) 1371 4351
Barium (Ba) 182 [55.6] [42.8) 747 55.6 [39.4) 60.3
Beryllium {Be} 1.3 6.0 2.8 1.5 1.2 [0.58) 0.23 U
Cadmium (Cd) .25 U) 68.7 0.24 1) 19.2 79.1 327 4.4
Calcium (Ca) 4120) 135000 ) 66800 J 54500 J 65900 62000 9090 )
Chromium {Cr) 25.3 5.0 11.6 17.9 13.0 [1.6] 9.3
Cobalt (Co) [12.4] [13.0] [2.9) 13.7 [10.4] (2.5] [1.1)
Copper (Cu) 213 1070 372 324 215 563 191
[ron (Fe) 815003 62300 ) - 146000 J 39400 ) 31900) 103000 J 378300 )
Lead {Pb) 833 J- 163 1 5130) 21701 4100 ) 13300 ) 36101
Magnesium (Mg) 11300 11500 2120 337100 9540 [107] 5830
Manganese (Mn) 2130 ) 6010) 1410] 12300 1 3980) 62.1] 213)
Mercury (Hg) 0.16 016U 0.12U 0.30 0.48 0.21 0.37
Nickel (Ni) 247 19.1 [4.5] 7.2 15.7 2.7 [4.6)
Potassium (K) 3290 ) 1040 ) 3410 2320 $450) 2180 2420
Selenium {Se) 2.2 062U 5.6 1.11 044 U 3.5 25])
Silver (Ag) 28.0 1.3 218 127 30.9 45.7 7.7
Sodium (Na) 36 U] 44.2 UJ 347 V) 349U} 31.4 UJ 33900 313U)
Thallivm (Tl) 4.71] 27U 4.9 220) 1.3U) 10.4 1.8U1
Vanadium (V) 19.9 [3.4) 2316 17.5 16.5 [1.8) 12.0
Zine (Zn) 691} 14900 J 18503 2960 10400 J 5450 ) 915)
anide !CN! 4.6 023U 4.2 34 0.20 0.40] 018U
J The associated oumerical value is an estimated quantity because quality control criteria were not met.
U ‘The analyte was not detected at reported concentration (qualified by laboratory software).
ul The associated numericat value is an estimated quantity because quality control criteria were not met. The analyte was not detected.
[l The associated numerical value was detected below the CRDL, but greater than the method detection limit and is therefore an estimate (quatified by laboratory software). Presence of the compound is reliable.

Source: URS 1996.

TDD No. 0305-0014
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URS Operating Services, Inc.
START2, EPA Regioo VIII

Rico-Argentine - Site Reassessmenl

Revision: 0

Contract No. 68-W-00-118 Dat: 1172003
Page 53 of &4
' TABLE 3
l 1996 Expanded Site Inspection - St. Louis Ponds Source Sediment Analytical Results
Concentrations in mg/kg
Sample ID: 2352713 2352707 2352709
Case #; 24008 24008 24008
Traffic Report #: MHDA95 MHDAS89 MHDA91
l Location: RA-WSE-01 RA-WSE-02 RA-WSE-03
Location Description Sediment sample from Sediment sample from | Sediment sample from ditch
. uppermost settling pond | lowermost settling pond | adjacent to upper settling
l - adjacent to the Dolores adjacent to the Dolores ponds along the Dolores -
River River " River .- -
IIAlummum (AD) 25500) 8560 J 3620J
I Antimony (Sb) 19.6 UJ 1.80] 0.88 U
Arsenic (As) 49.4 12.9 10.6
Barium (Ba) [94.5] [44.71 [54.2]
l Beryllium ' (Be) 13.6 130 0.48 UJ
Cadmium (Cd) 227 10.9 [0.32]
Calcium {Ca) 153000 ] 13700 ) 5700 ) “
l Chromivm (Cr) [15.5] 13.5 4.2
Cobalt (Co) [40.5] [12.5] [4.4]
Copper (Cu) 425071 69.2]) 12.83
I Tron {Fe) 195000 § 19800 ) 12300 )
[Cead (Pb) 8387 137) 19.07
Magnesium (Mg) [8470) 7530 2290 I
I Manganese (Mn) 18600 J 3900 J 483 )
Mercury (Hg) 1.2U0 0.13U 0.15U
Nickel {N1) [63.7] 20.2 [8.2] !
I Potassium (K) [8050] 1660 [1240]
Selenium (Se) 48U 0.54 U 0.59U |
Silver (Ag) [8.0] f2.3] 029U i
I [[Sodium (Na) 2480 UJ 38.0U 75.8 UJ If
Thallium (TD) 48U 0.54 U 0.59U
Vanadium (V) (9.0] [10.5] [10.1]
I Zine (Zn) 43900 J 1300) 79.3]
Q&ide ‘ (CN) [3.1] 020U 0.22U “
l J The associated numerical value is an estimated quantity because quality control criteria were not met.
U The analyte was not detected at reported concenwation (qualified by laboratory software).
L1} The associated numerical value is an estimated quantity because quality control criteria were not met. The analyte was not delected.
{i The associated numerical value was detected below the CRDL., but greater than the method detection Jimit and is therefore an estimate (qualified by Iabomlory
l software). Presence of the compound is reliable.
Source: URS 1996.

TDD No. 0305-0014
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URS Operating Services, In¢.
START2, EPA Region VIIE

Rico-Argentine - Site Reassessment

Revision: 0

Coatract No. 63-W-00-118 Date: 1172003
Page 54 of B4
TABLE 4 ‘
l 1996 Expanded Site Inspection - St. Louis Ponds Source Surface Water Analytical Results - Total Metals
Concentrations in pg/L
l Sample ID; - 235271): 2352706 2352708 2352710
Case #: - 24008 24008 24008 24008
Traffic Report #: MHDAY: MHDASS MHDA%0 MHDA92
l Location: RA-WSW-01 RA-WSW-02 RA-WSW-03 RA-WSW-09
Location Description | Aqueous sample Aqueous sample | Aqueous sample from | Aqueous sample from
from uppermost from lowermost ditch adjacent to ‘spring trickling out
l settling pond settling pond ‘upper settling ponds | into rocks beneath
adjacent to the adjacent to the along the Dolores cyanide leach pond
; Dolores River Dolores River River ' . :
I Aluminum (Al 3860 ) 53.3J 22.1 U] 234]
Antimony (Sb) 30U 30U iouU 30U
Arsenic (As) [6.91 20U 20U 20U
l Barjum (Ba) [23.9] [13.1] [48.1] [40.3]
Beryllivm (Be) 2.3U] 1.0U 1.0U 10U
Cadmium (Cd) 26.4 [1.9] 1.0U 10U
I Calcium {Ca) 215000 206000 67100 72900
Chromium {Cr) (1.9] 1.0U 1.0U 1.0U
Cobalt (Co) [5.2] 1.0U 10U 10U
I Copper (Cu) 453 [4.2) 40U [4.9]
Iron (Fe) 28500 297 369 537
Lead {Pb) 172 10U 10U 44.7
l [ Magnesium Mg) 19800 20200 8750 9000
[Manganese (Mn) 2950 820 334 45.4
Mercury (Hg) 0.20U 020U 0.20U0 0.200
' Nickel (Ni) [10.0] [2.4] 10U 10U
Potassium {K) 5050 {4830] [32301 23801)
Selenium (Se) 20U 200 20U 20U
l Silver (Ag) [1.2 1.0U 10U 1.0U |
Sodium (Na) 9010 9110 [1700] [1880]
Thallium (T1) [4.3] [3.4] 2.2U1 [2.8]
l Vanadium (V) [1.5] 1.0U 10U 10U
Zing {Zn) 5660 351 27.2 U] 49.2
. Cyanide (CN)| 3.0U 30U _==3.0 UJ 3.0U0
J The associated numerical value i5 an estimated quantity becanse quality control crileria were not met.
u The analyte was not detected at reported concentration {qualified by laboratory software).
ul The associated numerical value is an estimated quantity because guality conwol criteria were not met. The analyte was not detected.
l 1] The associated numerical valoe was detected below the CRDL, but greater than the method detection limit and is therefore an estimate (qualified by laboratory
software). Presence of the compound is reliable.
l Source: URS 1996.
TDD No. 0305-0014
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URS Openating Services, Inc. Rico-Argentioe - Site Reassessment

START?2, EPA Regicn VI Revision: 0
Contract No. 68-W_00-118 Date: 1172003
Page 55 of 84
TABLE 5
1998 Compliance Inspection
Source Analytical Results
Concentrations in pg/t
Location Description: Method SCDM | St Louis Tunnel
- AWQC _Outfall 002 © Outfall 001
Cadmium (Cd) 200.7-3120B 1.1 16.8 1,490
Copper «w | 200731208 12 16.3 27,400 |
Lead' (Pb) 239.2.3113 B 32 15.1 57.3
[ sitver ag | 27122313B 4.1 112 1.32
Zinc @) | 200731208 110 1,850 176,000
. o —

1 Lead results are questionable due to possible lab emor.

Source: EPA 1998a.

TDD No. 0305-0014
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URS Operating Services, Inc.
STARTZ, EPA Region VI
Contract No. 68-W-00-1138

' mple ID:

TABLE 6

2000 Emergency Response

Source Surface Water Analytical Results - Total Metals
Concentrations in pg/L (ppb)

Rico-Argentine - Site Reassessment

Revision: 0
Date: 1172003
Page 56 of 84

SCDM | RSSW4 RS-SW-1 |RS-SW-2| RSSW-6 | RS-SW3
bSampleID: | AWQC Q12414 Q12411 | Q12412 | Q12416 | 300Q12413 | Q1241-5
tion: Fresh Water | Upstreamof |Impoundment| Primary |Duplicate of | Downstream of NPDES
l ' settling ponds on east of setthing | RS-SW-2 | primary settling } discharge
Dolores River |primary pond| pond ' pond .pond - .
. {background) ' _ ,
l ruminum (A 334 339 264 274 300 (46.6)
[antimony  (sb) 21U 21U 210 | 21u 210 21U
l lfarsenic (As) 190 23U 23U 23U 23U 23U 23U
[Barium (Ba) 12.8 25.2 24.1 233 71.1 209
[Beryitivm  (Be) (0.28) (0.88) {0.58] [0.60] (0.24) [0.32]
l admium  (Cd) 1.1 0.20 U 21.5 174 16.8 020U 57 .
Icium (Ca) 32,000 250,000 | 245000 | 236,000 33,100 236,000
Chromium ~ (Cr) 11 0.40U 0.40U 0.40U [0.56] 0.40U 0.40U
lcobat (Co) 0.50U (4.0) (3.2) 13.1) 0.50U {1.8)
l [copper (Cu) 12 060U 427 27.0 217 - 0.60U [2.5)
n Fe)| 1,000 276 6,080 2,600 2,280 277 717
®y| 32 13U 48 10.7 9.5 - 13U 28 |
l agnesium (Mg) 5,110 20,600 20,900 20,200 5,180 21,300
nganese (Mn) 279 2,100 1,900 1,830 46.4 1,540
ercury Hg)| 0.0i2 (0.12) [0.13] 0.10U [0.11} 0.10U [0.11)
ickel (Ni) 160 (0.75) 7.3 5.5 59 L1y (3.5)
I fPotassium () (801] 1,810 1,810 1,740 [792] 2,600
[Belenium (Se) 50 22U 22U 22U 22U 22U 22U
[Bitver (Ag) 4.1 0.60 U 0.60U 060U | 060U 060U 0.60 U
I [odium (Na) 2,470 13,000 11,800 11,300 2,480 12,600
[Thallivm (T 32U 32U 32U 32U 32U 32U
[Vanadium (V) [0.67) [0.81) 040U | 040U [0.64] 040U
[Zinc (Zn) 110 [1.4]) 44% | 3570 3,400 (2.6] 1,320
l u Analyte not detected at laboratory reponting limit
N Estimated value. Analyte detected below the laboratory reporting Limit
ppb parts per billion
pe/l micrograms per liter
AWQC  Ambient Water Quality Criteria / Acute and Chronic Aquatic Life Advisory Concenu'auons
| — Above SCDM benchmarks.
Source:

TDD No. 0305-0014
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URS Operating Services, Inc.

Rico-Argentin: - Site Reassessment

STARTZ, EPA Region VIII Revision: 0
l Contract No. 68-W-00-118 Date: 1172003
Page 57 of 84
TABLE 7
l 2000 Emergency Response
Source Sediment Analytical Results
Concentrations in mg/kg (ppm)
l Sample ID: RS-SE-4 RS-SE-1 RS-SE-2 | RS-SE-6 RS-SE-3
Lab Sample ID: R1241-4. R1241-1 R1241-2 | R1241-6 R1241-3 R1241-5
l Location: Upstreamof | Impoundment | Primary | Duplicate | Downstream NPDES
settling ponds on east of settling | of RS-SE-2 | of primary | discharge
Dolores River | primary pond pond settling pond | pond
' (background) - . _ ‘ : 1
Aluminum (AD 5,490 31,000 14,100 13,800 5,170 12,100
[[Antimony (Sb) [0.80] (8.5] [2.6) (2.5 [0.42] [4.5]
l R Arsenic (As) 10.1 48.4 11.4 12.6 9.5 35.1
[Barium (Ba) 104 280 29.5 54.3 89.3 200
Beryllium (Be) [0.64) 19.2 8.5 8.6 0.65 43
Cadmium (Cd) 0.76 115 114 113 {0.40) 51.4
l’ l[Calcium (Ca) 9,670 26,000 83400 | 88300 36,600 7,790
Chromium (Cr) 7.4 384 11.3 10.1 7.6 15.7
Cobalt (Co) 5.8 24.4 12.7 142 5.6 569 |
l Copper (Cu) 26.3 4,190 2,460 2,370 14.7 722 |
Iron (Fe) 16,900 281,000 128,000 | 120,000 14,900 80,200 |
Lead (Pb) 41.6 1,180 200 276 26.3 796
“Magnesium Mg) 4,250 17,600 2,660 4,160 4,060 7,040
Manganese (Mn) 830 10,900 4,260 5,330 508 19,000
Mercury (Hg) [0.05) [0.38) [0.21] [0.15] 0.04 [0.11]
[INickel (Ni) 11.8 44.4 23.3 24.2 11.3 40.8
Potassium K) 1,080 2,990 (225] [459) 1,310 1,730
Selenium (Se) 033U 39U 23U 15U 0.26 U 34 |
Silver (Ag) [0.62] 19.5 (0.85) [2.1) 0.07 U 17.0
Sodium (Na) [216) 3,980 8,600 1,990 U [224) 1,400
Thallium (T1) [1.4]) 27.4 12.9 11.7 [0.70) 6.7
Vanadium ™) 14.9 41.6 [7.5] (8.4} 129 18.0
Zinc Zn 157 23,700 27,000 25,300 94.1 7,760

Source: URS 2000

TDD No. 0305-0014

i,

Analyte not detected at laboratory reporting limit
[l . Estimated vajue. Analyie detecied below the laboratory reporting limit
milligrams per kilogram
parts per million

P:\Start2\Rico\Final Site ReassessmentiText ARR. wpd




URS Operating Services, Inc.
START2, EPA Region ViII
Contract No. 68-W-00-118

TABLE 8
2000 ARCO Water Quality and Discharge Monitoring - Source and Surface Water Analytical Results
Conceatrations in pg/L

Rico-Argentine - Site Reassessment
Revision: 0

Date: 1172003

Page 58 of 84

Sample ID: EPA Method |SCDM AWQC DR-1 DR-2 DR-7 DR-3 DR-4 DR-5 DR-6 DR-8 DR-9 SC-1 SC-2 SC-3 _]
Location Description: Dolores River | Dolores River | Dolores River Tunnel Pond 13 Pond 11 Outfall 002 Goethermal Pond 13 Silver Creek Blaine Adit Silver Creeck Below
: Above Ponds | Above Outfall | Below Ponds Discharge Discharge Diischarge Discharge Discharge | above Blaine Adit Blaine Adit
(Background) S {(Background)
Dissolved Metals
Cadmium ca| 7131 1.1 0.15 0.20 0.70 18 10 6.3 59 0.11 10 i.4 7,000 4.1
Copper cw| o010 12 <10 30 <10 30 <10 <10 <10 <10 <10 i0 5,200 20
" Iron Fe)| 7381 1.000 <20 <20 <20 350 <20 <0 <20 3,880 <20 <20 844.000 60
{[Lead @b 7421 32 <05 0.70 <0.5 <0.5 <0.5 <0.5 <0.5 0.50 <05 3.2 505 0.950
Manganese ™Mm| 6010 . 12 163 443 2,660 2.650 2,550 1,970 1,200 4,840 9.6 149,000 230
Silver ag| 7761 4.1 <0.02 0.08 <0.02 <0.02 <0.02 0.05 0.05 <0.02 0.06 <0.02 14 <0.02
Zinc @n)| 6010 110 20 <10 160 3,600 2,620 1,790 1,410 90 1970 770 230,000 380
([ Totat Metals 1
{{Cadmium | 7131 1.1 na na na 15 14 6.8 8.6 0.13 12 na na na
l[copper cw| 6010 12 na na na 100 40 <10 <10 <10 <10 na na na
Iron (Fe) 7381 1.000 na na na 3,210 210 580 450 4,690 960 na na na
Lead (Pb)| 7421 32 na na na 1.6 0.80 <0.5 <0.5 0.60 <05 na na na "
Manganese (Mn) 6010 - na na na 2,730 2,700 2,670 2,070 1,220 5,160 na na na
iSitver (agl 7761 4.1 na na na <0.02 0.02 0.04 0.05 0.09 0.09 na na na
ﬂZinc __@n| __so10 110 na i na__ na 3.670 2.780 2,170 1.530 270 2,420 m_____ na na
na Not analyzed
— Above SCDM benchmarks.
Source:  ESA 2000 and EPA 1996

TDD No. ¢305-0014
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URS QOperating Services, Inc. Rico-Argentine - Site Reassessment
START2Z, EPA Region VII Revision: 0
Contract No. 68-W-00-118 Date: 11/2003
Page 59 of 84

TABLE 9

July 2002 ARCO Water Quality and Discharge Monitoring
Source and Surface Water Analytical Results
Concentrations in pg/L

Sample ID: Method | SCDM AWQC DR3 |  DR6 | DR-1 DR20 DR-2 DR7 [ DR2sW DR-1.SW DR-26
Location St. Louis Tunnel Outfall 002 Dolores River Dolores River West Dolores River Dolores River Dolores River Side Chapnel Dolores River
Description: Above Ponds of Pond 14 Above Outfall Below Ponds Above Columbia | Columbia Tailings | Below Columbia
(Background) Tailings Seep Seep and Above
Wetlands
Dissolved Metals
[Cadmium ()] M20071CP L1 13 U 3 U U U U U U
lcopper ~ (cw| M20071CP 12 20 3 U v 2 1 2 3 1
Cyanide (CN)| SM4500-CN 5.2 U U U U U U U U u
Iron (Fe)| M200.7 ICP 1,000 2360 30 na na na na na na na
Lead (Pb}| M200.8 ICP-MS 3.2 16.7 U U U 0.3 U 0.2 U U
Manganese (Mn)] M200.7 ICP - 2050 505 13 79 307 316 210 188 229
Mercury (Hg) M1631 0.012 u na na na na na i na na na
I Nickel o) M20071CP 160 U U U U U U U U U
Selenium (Se)| M200.8 ICP-MS 50 U U U U U U r U u u
Silver (ag)| M200.8 ICP-MS a.1 U U U U U U U u U
Zinc (Zn)] M200.7 ICP 110 3430 410 20 20 20 20 50 580 80
[[Total Metals
Arsenic (As)| M200.8 ICP-MS 190 1.7 U na na na na na U na
Cadmium  (Cd)] M200.7 ICP 1.1 18 na na na na na ' na na na
|l chromium  (Coy| M200.8 1CP-MS 1 9.8 1.6 U 0.1 0.1 1.7 1.3 U 14
Copper (Cu)] M200.7 ICP 12 250 na na na na na ' na na na
Tron (Fe)] M200.7 ICP 1,000 13900 390 50 90 90 170 120 530 160 |
Manganese (Mn)| M200.7 ICP - 2160 na na na na na " na na na "
“ Zinc (Zn)] M200.7 ICP 110 3280 na na na na na ‘ na na na
ll Mercury (Hg) MIi631 0.012 na L na U ___ma | na U ____m na na \

na Not analyzed
U Not detected at minimum detection imit (MDL)
C Sample was retested; both results shown.

3 Above SCDM benchmarks.

Source:  Short Elliou Hendrickson 2002a; EPA 1996

TDD No. 0305-0014
PASiant2\Rico\Final Site ReassessmentiText ARR wpd




URS Operating Services, Inc. Rico-Argentine - Site Reassessment

START2, EPA Region VIII Revision: 0
Coutract No. 68-W-00-118 Date: 11/2003
Page 60 of 84

TABLE 9

July 2002 ARCO Water Quality and Discharge Monitoring
Source and Surface Water Analytical Results

Concentrations in ug/L
_ _ (continued) _ _ _ _
Method SCDM AWQC DR-9-SW DR-27 DR-7-SW DR-4-SW SVS-22 SVS-12 SVS-8 SVS-26 SVS-20
: Rico Boy/Santa Rico Boy Santa Silver Swan Adit | Dolores River |Silver Creek Above| Argentine Tailings | Silver Creek Discharge Silver Creek Just
Description: ~ Cruz Wetland Cruz Combined - Below Silver Swan | Argentine Tailings Seep Below Argentine Downstream of Above Dolores
Outlet Flow Seep Seep Overhead Tramway River
Dissolved Metals
Cadmium  (Cd)] M200.7 ICP 1.1 U U U U 4 4 3 16 4 H
Copper (Co)] M200.7 ICP 12 2 10 2 | 2 2 2 51 2
Cyanide (CN)]  SM4500-CN 5.2 U U U U U U U U U 4
[[iron (Fe)] M200.7 ICP 1,000 na na na na na na na na na
Lead (Pb)| M200.8 ICP-MS 3.2 U U 1.3 ) 0.5 1.7 U 40.7 0.5 |
Manganese (Mn)| M200.7 ICP - 9060 86 2690 21U C U 7200 643 10300 12 i}
Mercury  (Hp) M1i631 0.012 na na na na na na na na na |
Nickel (ND|  M200.7 ICP 160 U U U U U 20 U U U f
[|Selenium (Se)] M200.8 ICP-MS 5.0 U U U U U U U U U I
[Silver (Ag)| M200.8 ICP-MS 4.1 U U U 0.2 U U - U U U |
[[Zinc (Zn)j  M200.7 ICP 110 40 920 880 10/30C - 420 6110 940 8050 470 “
[ Total Metals
Arsenic (As)] M200.8 ICP-MS 190 na U 5.1 na na 0.8 na U na
Cadmium (Cd)] M200.7 ICP 1.1 na na na na na na na na na ”
Chromium (Cr)] M200.8 ICP-MS 11 U U 1.5 1.4 U U 0.1 U U
(| Copper (Cu)] M200.7 ICP 12 na na na na na na . na na na |
(Fe)|  M200.7 ICP 1,000 1690 10 14700 120 U 5780 90 14800 _ 10. 1]
(Mn)|  M200.7 ICP - na na na na na na na na na
@n)] M200.7 ICP 110 na na na na na na ' na na na
(Hg) M1631 0.012 na_ U U na 2 na u na | na U _ :IJ

na Not analyzed

U Not detected at minimbum detection limit (MDL)

C Sample was retested; both results shown. i
— Above SCDM benchmarks. }

Source:  Short Elliott Hendrickson 2002a; EPA 1996

TDD No. 0305-0014 !
l P:\Star2\Rico\Final Site ReassessmentiText ARR.wpd




URS Operating Services, Inc.

Rico-Argentine - Site Reassessment

STARTZ, EPA Region Vil Revision: 0
Contract No. 68-W-00-118 Date: 1172003
Page 61 of 84
TABLE 10
October 2002 ARCO Water Quality and Discharge Monitoring Source and Surface Water Analytical Results
Concentrations in pg/L
Sample ID: Method SCDM AWQC DR-3 DR-6 DR-1 DR-20 DR-2 DR-7 DR-2-SW DR-1-SW DR-26 "
Location St. Louis tunnel | Outfall 002 | Dolores River Above | Dolores River Dolores River Above Doleres River Dolores River Side Channel Dolores River Below
Description Ponds (Background) | West of Pond 14 Outfall Below Ponds Above Columbia | Columbia Tailings | Columbia Seep and
Tailings Seep Above Wetlands
Dissolved Metals
Cadmium  (Cd)] M200.7 ICP i.1 - 13.8 1.7 3 U U U 02B 2.6 028
Copper (Cu)] M200.7 ICP 12 + 30B 4.7 1 03B 0.8 02B I.5B U 02B i
Cyanide (CN)| SM4500-CN 5.2 U U 5 U U U U u U
Iron (Fe)] M200.7 ICP 1,000 . 4120 20B na na na na na na na
[[Lead (Pb)] M200.8 ICP-MS 3.2 132 U 0.2 U U U U 02B U
Manganese (Mn)| _ M200.7 ICP . 1830 296 5 45 115 135 130 229 163 |
Mercury (Hg) M1631 0.012 0.0003 B 0.0004 B na na na na na na na
Nickel (Ni)] M200.7ICP 160 10B U 10 U U U U U U
Seleniuvm - {Se)| M200.8 ICP-MS 5.0 U U 3 U U U U U U
Silver (Ag)| M200.8 ICP-MS 4.1 0.12B 8] 0.1 U u u Y U u
Zinc (Zn)| M200.7 ICP 110 2970 400 10 U U U 40B 850 60 i
Total Metals ' —“
Arsenic (As)| M200.8 ICP-MS 190 2.1B U 0.5 na na na | na U na 1
Cadmium  (Cd)]  M200.7 ICP f.1 14.4 na na na na na na na na I
Chromium  (Cr)| M200.8 ICP-MS 11 0.6B 028 0.1 108 1.0B 0.98B 0.8 3.5 1.2B |
Copper (Cu)] M200.7ICP 12 220 na na na na na . na na na “
Iron (Fe)  M200.7 ICP 1,000 12000 300 10 100 120 180 | 230 480 180 I
“ Manganese (Mn){ M200.7 ICP - 1950 na 0002 na na na na na na "
[zinc (@n)|  M200.7 1CP 110 3200 na na na na na  na na na
|!Mercug (Hg) M1631 0.012 na na na _na na 0.0010 na na na
na Not anatyzed
U Not detected at minimum detection limit (MDL)
C Sample was retested; both results shown.
— Above SCDM benchmarks. l
Source:  Short Elliott Hendrickson 2002a; EPA 1996 i

TDD No. 0305-0014
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URS Operating Services, Inc.
START?2, EPA Region VIII
Contract No. 68-W-00-118

October 2002 ARCO Water Quality and Discharge Monitoring

TABLE 10

Source and Surface Water Analytical Results

Rico-Argentine - Site Reassessment

Revision: 0
Date: 11/2003
Page 62 of 84

Concentrations in pg/L
(continued) .
Method | SCOMAWQC | DR9-SW | DR-10-SW | DR-27 DR-7-SW DR-4-SW §VS-22 SVS-12 SVS-8 SVS-26 SVS-20
Rico Boy/Santa | Rico Boy/Santa Rico Boy Silver Swan Dolores River Below | Silver Creek Argentine Silver Creek Discharge Silver Creek Just
Cruz Wetland Cruz Wetland Santa Cruz Adit Silver Swan Above Tailings Scep| Below Argentine| Downstream of Above Dolores
Outlet Outlet Combined - Argentine ' Seep Overhead River
Flow Tailings Seep Tramway
Dissolved Metals
Cadmium  (Cd)] M200.7 ICP 1.1 02B U 0.8 0.2B 02B 12 0.8 1.2 11.5 L5 ]
Copper (Cu)l M200.7 ICP 12 03B 0.2B 1.1 U 1.2B 22B 3.1 23B 3B 22B H
Cyanide (CN)| SM4500-CN 5.2 U U U U L] U U U U U
Iron (Fe) M200.7 ICP 1,000 na na na na na na na na na na
[Lead (Pb)} M200.8 ICP-MS 3.2 02B U 0.1B 1.1 U 1 U 0.5 U 03B
HMangauese (Mn)|  M200.7 ICP - 1180 228 56 2640 143 12B 5760 269 11400 56 i
Mercury (Hg) M1631 0.012 na na na na na na na na na na Il
Nickel (Ni)] M200.7 ICP 160 U U U U U U 10B U 30B U f
Selenium  (Se)] M200.8 ICP-MS 5.0 U U U U U U U U U U {
Silver (Ag)| M200.8 ICP-MS 4.1 U U U 019 B U U U U 0.08 B U I
{iZine (z)|  M200.7 ICP 110 30B 30 B 690 760 50 290 5070 490 8120 390
"Total Metals ﬂ
Arsenic (As)] M200.8 ICP-MS 190 na na U 6.6 U na U na U U
Cadmium (Cd)| M™M200.7ICP 1.1 na na na na na na na na na na H
Chromium (Cr)] M200.8 ICP-MS 11 14B 1.9B 02B U 09 0.2B 0.1B 02B U 0.1B
Copper (Cuw)l M200.7 ICP 12 na na na na na na na na na na
"Iron (Fe)] M200.7 ICP 1,000 1120 150 80B 13700 190 80 4720 130 15200 20B :}‘
" Manganese (Mn) M200.7 ICP - na na na na na na na , na na na
Zinc (Zn)| M200.7 ICP 110 na na na na na na na na na na
Merc M1631 ___ 0012 ma na U 0.0003 B 0.0011 na U na 0.0006 0.0003 B 4
na Not analyzed !.
U Not detected at minimum detection imit (MDL) i
C Sample was retested; both resulis shown. ;
£ Above SCDM benchnarks. |
Source:  Short Elliott Hendrickson 2002a; EPA 1996,

TDD No. 0305-0014
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Rico-Argentine - Site Reassessmeal

URS Operating Services, Inc.

. Revision: 0
Conact No.63.9.00.118 Dat: 1112003
Page 61 of 84
TABLE 11
1995 Phase I Environmental Site Assessment
Surface Water Analytical Results
Concentrations in pg/L
“Sample ID: [ scoMm RW-01 RW-02 ' RW-03 RW-4 RW-035
Location Description: AWQC '
Aluminum {AD 200U 180,000 200 400 400 B
Antimony (Sb) 200U 200U 2000 200U 2000
Arsenic (As) 19 200U 200U 200U 2000 200U .
Barium (Ba) 500U 500U ' 500U 500U 500U
Beryllium (Be) 20U 20U 20U 20U 20U
Cadmium (Cd) 1.1 20U 0.33 20U 20U 20U
Chromium (Cr) 11 50U 50U , 50U 50U 500
Cobalt (Co) 50U 0.13 50U 50U 50U “
Copper (Cu) 12 50U 12 S0U 50U 50U
Iron (Fe) 1000 0.13 0.39 0.34 0.13 0.09
Lead (Pb) 3.2 200U 200U 200U 200U 200U
Manganese {(Mn) 0.11 40 0.76 0.06 500
Mercury (Hg) 0.012 1U 10U 11U 1U 1U
Molybdenum (Mo) 500 50U 50U OU ' 50U
Nickel (Ni) 160 50U - 50U ' U 50U 500
I]Se]enium (Se) 5 200U 200U 200U 200U 200U
Silver (Ag) 4.1 100U 100U 100U 100U 100U
Thallium (T1) 200U 200U _ 200U 200U 200U
Titanium (Ti) 50U 50U S0U S0U 50U
Vanadium (V) 100U 100U 100U 100 U 100 U
U Not detected at minimum detection limit (MDL).

Source: 'WALSH 1995; EPA 1996,

TDD No. 0305-0014
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URS Operating Services, Inc Rico-Argentine - Site Reassessment

Revision: 0
STARTZ2, EPA Region VIl
Contract No, 63-W.00-118 D;;;E?gi
TABLE 12
1996 Expanded Site Inspection
Silver Creek Surface Water Analytical Results - Total Metals
Concentrations in pg/L

[sampte1D: SCDM RA-SW-05 RA-SW-06 " RASW7

Case #: - AWQC 24008 24008 - 24008

Traffic Report: MHDDY% MHDDS87? MHDDS2

Sample Location: Silver Creek Background Silver Creek below tailings piles | Silver Creek, just before confluence

' with the Dolores River '

Aluminum . 16.0UJ 94.2UJ (0.2) 206 UJ
| Antimony Jjou 3.0U 3.0U0

Arsenic 190 20U 20U 20U

Barium [123] [95.8) (87.9]

Beryllium , LOU 10U 10U

Cadmium 1.1 , 1.0U - (1.8 - ' [2.1)

Calcium 33,800 54,700 69,100

Chromium 1 1L.OU 1.0U 10U
|i Cobait 1.0U 1.0U 10U
[ copper 12 10U 2.2] (18]

Tron 1,000 100U ‘ * 919 (0.1) * 159 (0.1) rJ

Lead 3.2 10U . 3.9 (0.003) [1.1)

Magnesium (3,380) 7,120 7,890

Manganese 10U * 484 (0.015) %* 192 (0.015)
{[ Mercury 0.012 020U 020U 020U |

TDD Ne. 0305-0014
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URS Operating Services, Inc. Rico-Argentine - Site Reassessmen!

j Revision: 0
Contac: 'N??slfff.gg.ﬂg _ D;:;:e n 2003
TABLE 12
1996 Expanded Site Inspection
Silver Creek Surface Water Analytical Results - Total Metals
Concentrations in pg/L
(continued)

Sample ID: SCDM RA-SW-05 RA-SW-06 RASW.0)-
Case #: AWQC 24008 _ 24008 ' - 24008 -
Traffic Report: ‘ MHDD% MHDD87 ' MHDDS82
Sample Location: Silver Creek Background Silver Creek below tailings piles | Silver Creek, just before confluence
‘ with the Dolores River
i Nickel 160 1.0U [1.0] [1.0]
Potassium 834U 12,100] (3,290] (0.5)
Selenium .5 20U 20U 20U
4
Silver 4.1 1.0U 10U 1.0U0
Sodivm 1,500 UJ 1,560 UJ 1,760 UJ
Thallium 200 200 20U
Vanadium 100 1.0U 100
Zinc 110 _ 40UJ * 1060 (0.02) % 720 (0.02) _ ﬂ

The associated numerical value is an estimated quantity because Quality Control criteria were not met.

The reported amount is estimated because Quality Control criteria were oot met. Element was not detected.

The analyte was not detected at reported concentration. (Qualified by laboratory software.) -

The associated numerical value was detected below the CRQL, but grealer than the method detection limit and is therefore an estimate. Presence of the compound is feliable. (Qualified by laboratory software.)
Sample Quantitation Limit {SQL).

Sample values are = to the SQL, = 3x background concentration and = 5x all blank concentrations.

Above SCDM\ benchmarks.

H*_C: cg™

Source: URS 1996; EPA 1996

TDD No. 0305-0014
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URS Operating Services, Inc.

Rico-Argentine - Site Reassessment

Revision: 0
ion VI
st o
TABLE 13
1996 Expanded Site Inspection
Silver Creek Sediment Analytical Resuits
Concentrations in mg/kg
[sample 1D: RA-SE-05 RA-SE-06 RA-SE-07
Case #: 24008 24008 24008
Traffic Report: MHDDY? MHDDS8S MHDD83
Sample Location: Silver Creek background Silver Creek below tailings pile Silver Creek, just before confluence
with Dolores River
| Aluminum 3,820) * 17,3007 (84.62) 5,500
Antimony 1.1U 7.7U1 0710
Arsenic 6.91] * 5261 (5.13)  22.0) (047)
Barium 133 [58.0) 76.8
Beryllium [0.45] % 16.9 (2.56) [0.67]
Cadmium 038U * 17.8] (2.56) 6.4
Calcium 3,660 J % 16,900F (12.82) 38101J
Chromium 6.3 7.4 0] 9.1
Cobalt (3.3] [6.1] 53]
Copper [6.7 % 123 (2.56) * 255 (0.24)
Iron 8,580 ] % 2250007 (23.05) * 30,4007 (2.13)
Lead 1327 * 2,000] (2.56) * 1,540) (0.24)
Magnesium 2,280 [1360] 4910
nManganese 343 % 3,060J (5.0) * 1,580 (0.47)
|| Mercury 019U 13U 012U
Nickel (5.6) * 2273 (2.56) 9.6 “

TDD Mo. 305.0014
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URS Operating Services, Inc | Rico-Argentive - Site Reassessment
rating Services, Inc.

. Revision: 0
START?2, EPA Region Vill Date: 1172003
Contract No. 68-W-00-118 Page 67 of 84
TABLE 13
1996 Expanded Site Inspection
Silver Creek Sediment Analytical Results
Concentrations in mg/kg
(continued)

Sample 1D: RA-SE-05 ' ' RA-SE-06 RA‘SE'M

Case #: 24008 24008 24008

Traffic Report: MHDD?97 " MHDDS8 MHDDS$3

Sample Location; Silver Creek background Silver Creek below tailings pile Silver Creek, just before confluence

with Dolores River 1

Potassium {1,720] 34507 1,280

Selenium 076 U _ * 5.1 (5.13) 0.771]
I Silver 038U * 3.9 (2.56) * (2.3] (0.24)

Sodium 165UJ 364 U 33510)

Thallivm . 0760 _ 11.9 U] 1.5U]
I Vanadium [10.8] {5.71 11.9
[[ zine 308 % 483007 (12.5) * 2,010] (1.18)

Cyanide 028U * [2.2] (0.002) 0.18 U==

Source: URS 1996

TDD No. 0305-0014
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URS Operating Services, Inc.
START2. EPA Region Vil
Contract No. 68-W-00-118

TABLE 14
1996 Expanded Site Inspection
Dolores River Surface Water Analytical Results - Total Metals

Rico-Argentine - Site Rezssessment

Revision: 0
Date: 11/2003
Page 68 of 84

Concentrations in gg/¢

[ — — e — -
Sampte ID: SCPM 2352701 2350424 2350421 2350416 2350409 2350412 2350401 2350402 2350408
Case #: AWQC 24008 - 24008 . 24008 24008 - ° 24008 24008 24008 24008 24008
Traffic Report #: MHCQ94 5 MHDD93 MHDD90 MHDDS85; MHDD78 MHDDST %}  MHDD70 MHDD71 MHDD?77
Sample Location:  RA-SW-01:% RA-SW-02 - RA-SW-03 RA-SW-04 RA-SW-08 RA-SW-09 | RA-SW-10 RA-SW-11 RA-SW-27
Location Description: Background on: Adjacent to settling <. .Confluenceof - .| Confluence __qﬁSilver 1.7 miles downstream of outfall |1.9 miles downstrean: |. 2.8 miles 5.8 miles Duplicate of

. - { Dolores River.?| ponds on the Dolores | drainage from settling |Creek and the Dolores 002 on the Dolores River of outfall 002 on the!| downstream of downstream of RA-SW-11
il : o ok River - | . ponds and Dolores River - ' Dolores River | outfall 002 on the | outfall 002 on the
: : . - River o - Dolores River Dolores River

Aluminum 46.5 UJ * 4927 (0.2) 56.3 UJ 49.5UJ * 349 0.2) [42.1] [61.2] [131] [35.1]
Antimony 3.0U 30U 3.0U 3.0U 30U 3.0U 3.0U 30U 30U
Arsenic 190 20U 20U 20U 20U 20U 20U 20U 20U 20U
Barium [61.2] [64.5] [38.4] {57.9] 58.51 (58.0] (60.71 (73.8] [73.7)

| Beryllium 10U 10U 10U 10U 1.0 U 10U LOU 10U 1.0U

i Cadmium 11 10U 10U [1.0] (1.1 [1.1] LOU 1.0U 10U 10U

| Calcium 11 34,800 39,100 % 118,000 (5.0) 51,000 51,700 52,400 50,900 51,700 51,800
Chromium 10U 1.0U 10U 10U 10U 10U LOU 10U 10U
Cobalt 1.0U 10U 1.0U 1.0U 10U 10U 1.0U 10U LOU
Copper 12 1.0U [1.8) [3.0} (0.025) 1.0U * [8.0] (0.025) {1.1) [1.1) 1.3] [1.2)
Fon 1,000 24217 %* 772 (0.1) % 242 (0.1) * 82.81 (0.1) * 1,310 (0.1) * 1243 0.1) | k1147 (0.1 * 152 (0.1) * 86.81 (0.1)

l1Lcad 3.2 10U [1.5) 10U 11.3 [1.3) 10U 3.3 (0.003) 1.0U 10U
Magnesium 5,320 5,770 12,200 6,550 7,430 6,940 6,760 6,700 6,340 J,
Manganese 17.7 * 103 (0.015) * 450 (0.015) % 126 (0.015) * 359 (0.015) * 137 (0.015) ¥ 113 (0.015) * 80.5 (0.015) | % 79.7 (0.015)
Mercury 0.012 020U 020U 0.20U 020U 0.20U 020U 020 U 020U 0.20U
Nickel 160 10U 10U [1.4] 10U 10U 10U 10U 10U 1.0U
Potassium 3,120 ] ~ [3,820) {3130] 834 U (3,220 [3,060] (3,360] [2,520) (2,310} "
Selenium 5 20U 20U 20U 20U 20U 20U 20U 20U 20U
Silver 4.1 1.0U 1.0U 1.0U 1.0U 1.0U 1.0U 10U 1.0U ou |

"&dium [1,950] 2,070 5,140 [2,270} [2,740] (2,730 [2,650] (2,590 2,740) |
Thallium 20U 20U [2.3] 20U 2.0U 20U 20U 20U 20U |l

| Vanadium 10U [L4] 1.0U 1.0U 10U 10U 10U 10U Lou |
Zinc 110 4.5 UJ 10.0 UJ * 198 (0.03) %* 85.9 (0.02) * 307 (0.02) * 81.0 (0.02) * 73.3 (0.02) * 99.2 (0.02) | *x62.5 (0.02)
Cyanide 52 300 3.0U 3.0U 3.0U _ 30U _ 30U_ 3.0 U3 3.0U 30U

The associated mumerical value is an estimated Quantity because Quality Contro] criteria were not met.

The reported amount is estimated because Quality Control criteria were not met. Element was not detecied.

The analyte was not detected at reported concenwation. (Qualified by laboratory software.)

The associated numerical value was detected betow the CRQL, But greatet than the method detection limit and is therefore an estimate. Presence of the compound is refiable. (Qualified by laboratory software.}
Sample Quantitation Limit (SQL}

Sample values are = to the SQL, = 3x background concentration and = 5x all blank concentrations.

Source: URS 1996; EPA 1996

#Zoag-

TDD Na. 0305-0014
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URS Operating Services, Inc,
STARTZ, EPA Region VI

Rico-Argentine - Sitc Reassessment
Revision: 0
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Source: URS 1996

© TDD No. 0305-0014

PaStart2\Rico\Final Site Reassessment\Text ARR.wpd

The associated numerical value was detected below the CRQL, but greater than the method detection limit and is therefore an estimate. Presence of the compound is reltable. (Qualified by laboratory software.)
Sample Quantitation Limit (SQL).
Sample vaiue are 2 to the SQL, » 3x the background conceniration and 2 5x all blank concentrativus.

Contract No. 68-W-00-118 Date: 11/2003
Page 69 of 84
TABLE 15
1996 Expanded Site Inspection
Dolores River Sediment Analytical Results
Concentrations in mg/kg
Sample ID: 2352702 2350425 2350422 2350417 2350410 2350411 * 2350404 2350403
Case #: 24008 24008 24008 24008 24008 24008 24008 24008
Traffic Report #: MHCQ95 MHDD9%4 MHDD91 MHDD86 MHDD79 MHDDS0 MHDD73 MHDD72
Sample Location: . RA-SE-01 . 1 RA-SE-02 . RA-SE-03 RA-SE-04 . RA-SE-08 RA-SE-09 .% RA-SE-10 RA-SE-11
Location Description: Upstream of site - . | - Adjacent to tailings piles | Confluence of drainage Confluence of Silver 1.7 miles downstream of | 1.9 miles downstr&;:n of | 2.8 miles downstream of [ 5.3 miles downstream of
influences on the Dolores| on the Dolores River -from settling ponds and Creek and the Dolores | cutfall 002 on the Dolores outfall 002 on outfall 002 on the outfall 002 on the Dolores
River " the Dolores River River " River Dolores River: - Dolores River River
Aluminum 4,630J 6,300J 2,650 3,220] 6,240 ] 7,020J 4,480 ) 3,080J
Antimony 0.85U 081U 0.78 U 1.1U [1.3} 10U 13U 091U
Arsenic 25.1) 981 6.2] 921 16.5) 18.2J 10.5) 6.41]
Barium 79.3 72.6 52.9 [43.0] [47.8] 117 90.8 (60.2]
Beryllium 0.45 UJ [0.55] [0.51] 037U [0.89] [0.76] [0.58] [0.40)
Cadmium [0.62] 0270 [0.67] [0.62] [1.4] 4.2 [1.1] (1.2} il
Calcium 26,900 J 51307 5,490J 1,710 2,460 J 15,5007 _ 23,100 J 13,9007 |
Chromium 5.2 8.2 2.8 [3.7) 7.5 9.2 6.3 4.3
Cobalt [5.0] [5.4] 5.2] [4.8] [4.9] [8.9] [5.0] [3.4] ”
lCo_p_per 12.1 35.6 8.1 259 * 112 (0.28) ¥ 66.5 (0.34) 27.3 20.2 1
Iron 15,5007 15,200 ] 7,700 ) 10,200 25,2007 22,200J 14,9001 9,350) fl
[Lead 69.87J 28.4] 14.5J 192J %* 223 J (0.28) ¥ 277 J (0.34) 65271 5217
Magnesium 3,310 3,680 2,090 [1,840] 3,760 6460 - 6,780 2,980 ﬂ
|Manganesc 4007 5047 966 J 821J 5967 * 1,210 (0.67) 3221 4787 I
[Mercury 0.14 U 0.14U 0.13U 0.19U 0.14 U 0.17U 021U 0.15U I
Nickel (8.9 11.2 [7.6) [6.3] [9.7) 16.1 [14.8) [7.4] [t
|IPotassium 1670 [1,330] (755] [1,400] 1,540 2,490 [1,660] [1,330)
Selenium 0.56U 0.66 ] 0.52U 0.74 U 0.56 U 0.67U [1.3) 061U "
Silver 028U {0.28) 0.26 U 037U {0.60) [0.98] (0.34) 043 U 030U |
Sodium 74.1 UJ 198 UJ 93.5 UJ 204 UJ 73.1 UJ 477U 116 UJ 71.1UJ |
Thallium 1.1U] 0.68 UJ 0.52 1) 0.74U 1.34) 1.8UY | 1.4 1) 0.70 UJ H
Vanadium [12.4) 15.0 [7.2] (9.1} 14.5 197 ! [12.9] (8.6] |
Zinc 133] 107J 131J 103] * 429 ] (1.41) * 722 J (1.68) 232 247] I
Cyanide 021U 020U 0.19 I__Jr __ 0.28 U 021U 025U ! _ 0.32U 0230 ||
1 The associated numnerical value is an estimated quantity because Quality Control criteria were not met. !
us The reported amount is esiimated because Quality Control critcria were not met. Element was not detected. '
U The analyte was not detected at reported concentration. (Qualified by laboratory software.) 1



URS Operaling Services, Inc. Rico-Argentine - Site Reassessment
STARTZ, EPA Region VI : ' Revision: 0
Contract No. 68-W-00-118 Date: 11/2003
Page 70 of 84

TABLE 16

2003 Targeted Brownfields Assessment
Surface Water Inorganic Analytical Results

Concentrations are in ug/L
=Metﬂ§m RLP-DR-SW1 - RLP-DR.-SW2 T RLP-OC—-S?V.1='_= RLP-OC-SW2
Dolores River - | Dolores River adjacent | Side channel of the Dolores! Side channel of the Dolores River
Background to settling ponds River background adjacent to settling ponds
Arsenic 190 17 U 17 U 17U 170
Barium - 66J 66 J 76] 64 ]
||Cadmium 1.1 _ 2U0 2U 2U 2U
llcnromium 11 20 2V 2U 2U
llcopper 12 12U 12U 12U 12U
fron 1,000 110 78 61 230
Lead 32 140 U | - 140 14U 14U
Manganese - 19 82 16 150
ercury 0.12 003 U 0.03 U 003U 0.03 U
inc — 110 7T 631] 12] 44 ]
) The associated aumerical value was detected above the Method Detection Limit (MDL) but below the Practical Quantitation Limit (PQL) or because Quality Control Criteria were not met. Presence of the analyte
U :3 g:::;ed at the reported valoe.

Source: CDPHE 2003c; EPA 1996

TDD No. 0305-0014
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Source: URS 1996; EPA 1996
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The associated numerical value is an estimated quantity because Quality Control criteria were not met.
The reported amount is estimated because Quality Control criteria were not met.  Element was not detected.
The analyte was not detected at reported concentration. (Qualified by laboratory software.)
The associated numerical value was detected bedow the CRQL, but greater than the method detection limit and is therefore an estimate. Presence of the compound is reliable. (Qualified by laboratory software.)
Sample Quancitation Limit (SQL)
Sample values are 2 to the SQL, > 3x background concentration and z 5x all blank concentrations.

STARTZ. EPA Region Vil Revision: 0
l Contract No. 68-W-00-118 Date: |1/2003
Page 71 of 384
TABLE 17
1996 Expanded Site Inspection
l Soil Analytical Results
Concentrations in mg/kg
l SCDM | sCDM 2350423 2350430 2352715 2352716 2353402 2353403
: Soil Soil 24008 24008 24008 24008 24008 24008
Traffic Report #: RDSC | CRSC MHDD92 MHDD99 MHDA97 MHDA9S MHDB00 MHDD34
l Sample Location: RA-SO-01 RA-S0-02 RA-S0-03 RA-SO-04 RA-S0-05 RA-S0-06
Location Description: Background Sample Opportunity soil sample from QOpportunity soil sample | Opportunity soil sample from | Opportunity soil sample from Opportunity soil sample from
from off-site location residential property in Rico from residential property in | residential property in Rico residential property in Rico residential property in Rico
I ‘outside of site Rico
influences.
Aluminum 8,950 7,900 7,750 ] 9,250 3,230 ] 8,700 )
l Antimony 31 0.70U 0.68 U 1.0 UJ %* 3.1 UJ (0.73) (0.80) [1.8]
Arsenic 23 0.43 9.7] 182 11.8 14.8 5.7 * 21.4 (0.48)
l Barium 5,500 143 125 205 167 74.5 176
Beryllium 390 0.15 [0.55] [0.75] 0.72 U] 1.4 [0.30] [0.92]
Cadmium 39 4.7 Y 41.8 (0.23) 5.7 3.6 [0.57) 11.7
l Calcium 4,700 ] 3,770 ] 8,330 J 4,040 2,550 4,260 J
Chromium 390 13.5 10.1 9.5 9.5 3.2 10.7
Cobalt [6.4) [10.6] [5.5] [4.5] (3.1] [11.1]
I Copper 30.2 ¥ 331 (0.23) 37475 %* 97.21 (0.97) 17.9J %* 92.8 J (0.97)
llLron 15,600 J 25,900] 13,000 J 14,600 J 7,8701 24,800 ]
I Lead 221] * 2,620] 156 ] * 673 J (0.24) 6751 43371
I@Eesium 4,160 4,480 2,840 1,980 ' 1570 4,810
Manganese 11,000 623 J % 2,030 J (0.46) 717J 597 399 J % 3,090 7 (0.48)
I Mercury 23 0.12U * 1.7 (0.11) 0.20 * 0.89 (0.12) ' 0.20 0.12U
Nickel 1,600 9.8 10.3 [7.8] (8.1] [7.5] 13.3
Potassium 2,280 1,880 2,240 1,520 ; [804) 1470
I {|Setenium 390 047U 0.66 1 0.2) 1.3 044U 048 U
I siiver 390 [1.0) * 9.4 (0.23) [L.1] * 5.2 (0.24) 022U [1.1]
' Sodium 333U 32.4 UJ 96.3 UJ A 106 UJ (34.34) | 169.8) [66.4] |
Thallium 0.66 UJ 1.5UJ 047U 0.48U L 044U 048U
i vanadium 550 21.2 15.3 14.8 18.5 [9.9] 18.7
l Zinc 23,000 4993 % 5,180 J (1.14) 724 ] 528 ) 1097 % 1,720 7 (1.21)
l[Cyanide 1 1600 [0.49] [0.24] [0.51) 098 | 039 [0.26] i



URS Operating Services, [ne. Rico-Argentine - Site Reassessment
START2. EPA Region VI Revision: 0
Contract No. 68-W-00-118 Date: 1172003
Page 72 of 34
TABLE 18
1996 CDPHE/ARCO Soil Study
Soil Analytical Results
Concentrations in mg/kg
_|Sample 1D: Location Description Total Lead
RC-2A Turin Construction _Site (Undisturbed 0-23" - 220
RC2B Colluvium) 53.55" 75
RC-2C 55-78" 69
RC-2D 26" 1,200
RC-2E 26-50" 3,000
RC-2F 50-76" 3,600
RC-3 A Silver Creek Alluvial Fan (replicate of 0-14" 5,600
RC-3B expanded SI sample) 14-28" 550
RC-3C 28-42" 660 |
RC-4A Grandview Smelter (0-6") South 2200
RC-4B East 7,000
RC4C North 240
RC-5A1 Highway 145 Road Cut (Unmineralized) Limestone Outcrop 14
RC-5A2 Sandstone Qutcrop 72
RC-5A3 Shale Unit 8.9
RC-5B Homneblend Latite Porphyry ND
RC-6A Former Assay Building (Silver Creek Fine Fraction 1,100
RC-6B Alluvial Fan) (2-8") Coarse Fraction 340
RC-7A Hillside near Former Acid Plant 350" south of lime plant 130
HRC-?B 475" south of lime plant 86
RC-8A Greenstone 10’ chip 38 "
RC-8B Soil derived from Greenstone bedrock 1,000
RC-9A East of RC-3 to dete!'mine extent of 0-24" 330
RC-9B anthropogenic Lead 2449" 670
RC-10A Replicates RC-5B ND
RC-10B RC9B 430
llRC.loc RC-16A 110
“RC—16A' Replicate of Phase II Sample RS-02 Block 1, Lots 36-40 110
RC-21A Foundation Excavation Behind Church 0-11" 1800
11-26" 1,300
26-404+" _ 2,300

ND Not detected.
Source: CDPHE 1996

TDD No. 0305-0014
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URS Operating Services, Inc.
START?Z. EPA Region VIRl
Contract No. 68-W-00-118

TABLE 19
2003 EPA ORD Soil Study
Soil and Sediment Analytical Results
Concentrations in mg/kg

Rico-Argentine - Site Reassessment

Revision: 0
Date: 11/2003
Page 73 of 84

Sample # Location Al As B Ba Be | Ca cd Co Cr Cu Fe K Mg 1?1'
CDM Soit RDSC 23 - 5500 390 ~ 39 - 390 - - -~ - 11000
CDM Soil CRSC - 0.43 ~ ~- 0.15 — - - - - - - — -
R0528004 Dolores River 81 7 19 3042 1 1248 40 13 30 749 2173 3693 10508 3101
IEROSZSOOS) Shamrock 108 0 8 259 i 6843 62 9 20 414 3561 762 6744 3422
R05280013 Soda St trees 63 7 11 1038 0 104 25 3 11 119 1652 2212 2870 423 u
RO5280016 Van? Shaft 28 0 15 138 4 2993 363 26 62 1297 1748 669 19836 1173
R0529031D Mo-81 Sr81 24 0 9 61 1 3748 80 9 28 522 4207 728 11244 4446
R05290x 1 Sed Silver Cr. 28 7 5 551 0 599 9 3 5 115 1110 792 2217 1190
R05290x2 Sediment 7 0 7 685 0 2205 2 4 6 17 1114 1204 4176 a4 |
R05290x3 Sediment 5 1 6 470 0 1374 2 3 3 12 741 957 2809 304 "
R05290x4 ____Sediment 4 4 7 255 || 888 2__ 2 3 9 393 642 | 1082 __93
!
|'r Location Mo Na | Ni P Pb S Sb Se Si Su T | T V| 2a "
Sample #
SCDM Soii RDSC 390 — 1600 — - 23000
IFSCDM Soil CRSC —~ -~ - - -~ —
DR0528004 Dolores River 7 247 27 737 5925 4424 3l ND 521 . 82 41 ND 758
H DR0528009 Shamrock 2 120 13 549 2487 3879 31  ND 322]  ND 109 311 ND 885
DRO5280013 Soda St trees 4 169 7 825 6338] 12617 i ND 203 . 65 18 ND 338
DRO5280016 Van? Shaft 1 59 26 391 17402]' 3911 4 ND 635 i 31 671 ND 461
DR0529031D Mo-81 Sr81 9 48 15 217 10666 2512 3] ND 194] ND. 24 36/ ND 173
DR05290x 1 Sed Silver Cr. 2 132 6| 254 699 2028 2l ND 1211  ND! 27 10 ND 137
DRO5290x2 Sediment 2 179 13 394 54 1052 2l ND 263 ND! 8 15| ND 13
DR05290x3 Sediment 1 133 9 287 34 969 2l ND 216]  ND 6 1] ND 8
| Sediment 2l 14 146 26l eul 3l N 164 S Al Np | 3

3 Above SCDM benchmarks.

ND Not detected.

TDD No. 0305-0014

EPA 2003a.; EPA 1996.

Superfund Chernical Data Matrix
Reference Dose Screening Concentration
Cancer Risk Screening Concentration

I PAStan?\Rico\Final Site Reassessment\Text ARR.wpd
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URS Operating Services, Inc.

Rico-Argentine - Site Reassessment

STARTZ, EPA Region Vil Revision: 0
Contract No. 68-W-00-118 Date: 1172003
Page 74 of 84
TABLE 20
2003 Targeted Brownfields Assessment
Soil Inorganic Analytical Results
Concentrations are in mg/kg
Sample ID Arsenic Barium Cadmium Copper Iron Lead Manganese Mercury Zinc
SCDM RDSC 23 5,500 39 - 11,000 23 23,000
SCDM CRSC 043 - - - -
[[North Rico Light Industriat Park Site
[RLP-s01 12U 140 19 J 25 17,000 110 J 300 J 0.0013 U 170 )
[RLP-502 12 U 140 171 25 16,000 89 J 300 J 0.0011 U 150 J
RLP-503 12 U 130 16} 34 15,000 94 ) 260 J 0.0011 U 150 J
[RLP-504 094 U 130 18 § 24 16,000 100 J 300 J 0.001 U 200 J
IIRLP-505A 09 U 220 2.6} 39 15,000 290 ) 430 J 0.00) U 410 )
[RLP-sO5B EL 240 3.1 48 14.000 280 J 440 J 0.0013 U 440 J
[[RLP-s06 0.73 U 160 541 120 13,000 170 J 230 ) 0.0011 U 240 J
[[RLP-507 0.66 U 150 53) 140 14,000 840 ) 230 J 0.0011 U 310 J
IRLP-508 094 U 170 6.2 ) 110 16,000 160 J 280 ) 0.0013 U - 320 J
[[RLe-509 35 88 12) 19 13,000 45 J 210) 0.0011 U 541
[[RLP-s010 34 130 37 ) 26 14,000 120 J 260 ) 0.001 U 190 J
IICounly Maintenance Barn Site
llrmB-so1 12 170 21 ) 290 32,000 2,300 J 2.100 J 0.091 3,500 J "
[[Rm8-sO2 1 150 15§ 350 49.000 2,900 § 970 J 0.17 2,700 J
[RMB-503 1.1 290 1 83 23,000 620 J 1,100 J 0.1l 16005 |l
[RMB-s04 13 210 28J 380 61,000 4,500 J 2,000 J 0.44 3,800 J
J The associated numerical value was detected above the Method Detection Limit (MDL) but betow the Practical Quantitation Limit (PQL) or because Quality Control Criteria were not met. Presence of the analyte

is reliable.
U Not detected at the reported value.
] Above SCOM benchmarks.

Source: CDPHE 2002

TDD Ne. 0305-0014
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URS Operating Services, Inc.

Rico-Argentine - Site Reassessment

STARTZ, EPA Region VIII Revision: 0
Contract No. 68-W-00-118 Date: 1112003
Page 75 of 34
TABLE 21
1996 Expanded Site Inspection
Source and Groundwater Analytical Results
Concentrations in pg/L

ﬂ Sample ID: 2352712 2352705 2353401 2353407

Case #: 24008 24008 24008 24008

Traffic Report #: MHDA9%4 MHCQ98 MHDA99 MHDD36

Sample Location: RA-WGW-01 RA-WGW-02 RA-GW-01 RA-GW-01

Location Description: {Total metals) (Total metals) (Total metals) {Dissolved metals)

Qutfall of the St. Louis Drill hole discharge Upgradient Well in the Upgradient Well in the
tunnel adjacent to the settling Dolores River Valley Dolores River Valley

i pond (Background) (Baclgground)

Aluminum (Al 1660 94U 80U 80U

Antimony (Sb) 30U 300 30U 30U

Arsenic (As) [4.3) 339 20U 200

Barium (Ba) [21.1] [40.8} [32.8) [32.4]

Beryllium (Be) 1.7 U] 53 10U 1.0U

Cadmium (Cd) 20.1 10U 10U 1.0U

Calcium (Ca) 262,000 615,000 75,900 76,600

Chromium (Cr) 10U 10U 1.0U 10U "

Cobalt (Co) [3.6] 10U 1.0U [L.1]

Copper (Cu) 215 1.0U 40U 40U
li Iron (Fe) 15,200 6,680 100U 100U

Lead (Pb) 21.3 10U 1.0U 1.0U

Magnesium Mg) 21,000 89,500 5,950 5,750

Manganese (Mn) 2710 1070 200 [2.3]

Mercury (Hg) 020U 020U 020U - 020U

Nickel (Ni) [7.3] 2.7]) 10U 100

Potassium (K) {4.860] 26,000 [3,360) [4,680]

Selenium (Se) 20U 20U 20U 20U |
| Silver (Ag) 10U 1.0U 1.0U 1.0U |

TDD No. 0305-0014
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URS Operating Services, Inc.

Rico-Argentine - Site Reassessment

START2, EPA Region VI Revision: 0
Contract No. 63-W-00-118 Date: 1172003
Page 76 of 84
TABLE 21
1996 Expanded Site Inspection
Source and Groundwater Analytical Results
Concentrations in pug/L
(continued)

Fm;m -

Sample 1D; 2352712 2352705 2353401 2353407

Case #: 24008 24008 24008 24008

Traffic Report #: MHDA9%4 MHCQ98 MHDA9%9 MHDD36

Sample Location: RA-WGW-01 RA-WGW-02 RA-GW-01 RA-GW-01

Location Description: {Total metals) {Total metals) {Total metals) (Dissolved metals)

Qutfall of the St. Louis Drill hole discharge Upgradient Well in the Upgradient Well in the
tunnel adjacent to the settling Dolores River Valley Dolores River Valley
pond {Background) {Background}

Sodium (Na) 8,930 64,700 (1,3501 {2,250

Thallium (T) 20U 501 2.8UJ 20U i

Vanadium ) 10U 10U 10U 10U

Zinc (Zn) 4,100 719 73.3 76.2

Czanidc {CN) 30U 3oU 30 U -
I ‘The associated numerical value is an estimated quantity because quality control crileria were not met.
U The analyte was not detected at reporied concentration (qualified by laboratory software).
us The associated numerical value is an estimated quantity because quality control criteria were not met. The analyte was not detected.
a The associated numerical value was detected below the CRDL, but greater than the method detection limit and is therefore an estimaie {qualified by laboratory software). Presence of the compound is reliable.
NR No result reported by laboratory. .
Source: URS 1996

TDD No. 0:305-0014
P:\Start2\Rico\Final Site Reassessment\Text ARR.wpd
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URS Operating Services, Inc.

Rico-Argentine - Site Reassessment

STARTZ, EPA Region VIT) Revision: 0
Contract No. 68-W-00-118 Date: 1172003
Page 77 of 84

TABLE 22
2003 Targeted Brownficlds Assessment
Groundwater Inorganic Analytical Results

Concentrations are in pg/L
Sample ID | Arsemic | Barium | Cadmium | Copper Trom - |. Lead Muanganese Mercury | Zie |

“SCDM MCL 10 2000 5.0 1300 - 15 - 2.0 - |
llscom RDSC 1 2600 18 - - - 5100 1 11000 ||
isCDM CRsC 0.057 - - - - - -~ - -
|North Rico Light Industrial Park Site

[RLP-GW 1 17U 58] 2U 12 U 160 1uu 0.5 U 003 U 12
RLP-GW2 17U 671 2U 12 U 1,100 14U 2,800 0.03 U 64 ]
IRLP-GW3 17U 171 2U 12 U 95 11U 430 003 U 380 J
IRLP-GW4 17U 397 2U 12 U 2,300 14U 1,760 0.03 U 73]
RLP-GWS5 17U 19 J 2U 12 U 4,600 4 U 4,700 003U | 7,100]
RLP-GW6 17U 33 15 5 630000 J 14U 42000 003U | 47001
RLP-GW?7 17U s ) 76 12 U 180 14U 840 003 U 670 J
RLP-GW38 0.22 30 ) 2U 12 U 41000 14 U 8,100 003 U 220 1
[ICounty Maintenance Barn Site :

-GW1 17U 350 J 2U 12U 18000 14U 2,300 0.03 U 220
[rRMB-GW2 17U 120 ] 2U 12U 42000 14U 14,000 0.03 U 310
[rRMB-GW3 17U 200 J 2U 12U 7,700 14U 1,400 003 U 24
(RMB-GW4 17U 120 1 2U 12V 33,000 14U 7,700 003 U 210
{RMB-GWs 17 U 52 J 2U 12 U 25,000 14 U g0 | 003U | 380
Shaded values reflect a concentration greater than or equal to one of the listed SRO’s or a CDPHE MCL, whichever may be applicable. :

] The associated numerical value was detected above the Method Detection Limit (MDL) but below the Practical Quantitation Limit (PQL) or because Quality Coatrol Criteria were nof met. Presence of the analyte
U ;::ll d::}elce:fed at the reported value.

£/ Above SCDM benchmarks.

Source:  CDPHE 2003.

TDD No. 0305-0014
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URS Operating Services, Inc. - Rico-Argentine - Site Reassessment
START2, EPA Region VIII

Revision: 0
Contract No. 68-W-00-118 Date: 1112003
Page 78 of 84
TABLE 23
1995 Phase 11 Environmental Site Assessment
Composite Soil Analytical Results
Concentrations in mg/kg
——  _ — -~ — - —— ____ ———-—_.— et ———— e
lEample ID: Location Copper | Lead | Arsenic | Mercury | Cadmium | Zinc
_ — — —  —————_—~—— [ —— — ——— —— ———————— ———__— ——
SCDM Soil RDSC - - 23 23 39 23,000
SCDM Soil CRSC - - 0.43
Method 6010 | 6010 | 6010 7471 6010 | 6010 |
[tAda North Little Ada tract north in south Rico; native soil; 0-2 in. 77 0.8 1U 120
Bk 10 Block 10 in south Rico; native soil; 0-2 in. 190 10U 1.6 360
K1l Block 11 in south Rico; native soil; 0-2 in. 62 10U 10 150
K38 Block 38 in south Rico; native soil; 0-2 in. 84 10U 1U 160
lBK 39 Block 39 in south Rico; native soil; 0-2 in. - 96 14 1U 160
[DoT 1 na 0U 0U 0U 0.08
[poT 2 na 0U oU ouU 0.05
IboT 3 na 1.7 0y 0U 0.07
|k}roup Tract Group tract in south Rico; native soil; 0-2 in. 260 13 2.1 500
||Hillside #2 Hillside claim in NW Rico; native soil, road base material; 0-2 in. 9100 24 16 2400
illside Hillside claim in NW Rico; native soil, road base material; 0-2 in. 2800 26 23 3400
ome Home claim in west Rico; native soil, road base material; 0-2 in. 300 21 : 4.6 780
lILots 17-20 Block 1, lots 17-20; fill material; 0-2 in. 830 | 1u 9.5 2000
Patrick Warner K. Patrick tract in NE Rico; native soil w/ orange stain; 0-2 in. 9300 10 2.1 970
Silver Creek downgradient of Argentine tailings impoundments;
01 alluvium, mine waste; 0-4 in. 190 180 50 ou 10 1400
Laura Mine site 0.5 mile east of Rico; mine waste spoil pile, mineralized
01 wastes; 0-2 in. 590 4.3 ouU 0U 60 9000
Laura Mine site 0.5 mile east of Rico; mine waste spoil pile, mineralized
-01 wastes; 0-2 in, 8500 74 0.4 0.66

TDD No. 0305-0014
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URS Operating Services, Inc.

Rico-Argentine - Site Reassessment

START2, EPA Region VIl Revision: 0
Contract No. 68-W-00-118 Date: 1172003
Page 79 of 84
TABLE 23
1995 Phase 1! Environmental Site Assessment
Composite Soil Analytical Results
Concentrations in mg/kg
(continued)
Ibample ID: Location Copper | Lead | Arsenic | Mercury |Cadmium | Zinc
SCDM Soil RDSC - - 23 23 39 23,000
I SCDM Soil CRSC - . 0.43
l Method 6010 | 6010 | 6010 7471 6010 | 6010
Block 20, lots 30 and 31; former Atlantic Cable mine site; mineralized '
P-03 rock and soil; 0-3 in. 370 7000 26 0.4 84 13000
[RP-04 Shamrock claim; mine waste dump, 0-6 in. 0U
[Rs-01 Coniferous forest south side of Rico; native soil; 0-2 inches 27 100 ou 2U 190
[Rs-02 Block 1, lots 39 and 40; fill material, possible mine waste; 04 inches 190 | 1500 62 2.5 7 990
lRS-04 Block 14, lots 36-40; fill material; 0-7 inches 170 | 160 26 0.8 10 1500
[RS-05 Atlantic Cable Subdivision, lots 41-44; native soil; 0-2 in. 33 | 280 | 20vu 0U 6 880
|tRS-06 ‘ Floodplain west of former sulfuric acid plant; native soil; 0-2 in. 53 %0 22 1.7 3 200
IRs-08 Downhill from Spine mine; native soil; 0-2 in. 21 140 | 20u 0U 2U 220
|RS 10 East of former acid plant; native soil; 0-2 in. 54 160 20 118 3. 240 “
Block 12, lots 31 and 36; Block 25 lots 5 and 11; alluvium, mine waste
S-12 rock; 0-2 in. 330 5200 37 0U 19 2400
Homestake claim in north Rico; native, slag, mine waste rock, and coal 1
S-13 unit; 0-2 in. 660 4800 47 0.6 20 4000
IRS 15 Block 21, lot 1; mine waste fill material, native soil; 0-6 in. 500 3900 21 0.5 57 - 7700
“RS-IG Block 2, lots 9-12; fill material, possibly w/ native soil; 0-8 in. 84 750 20U 0.4 6 1300
IRs-17 Warner K. Patrick tract; native sol; 0-2 in. 66 s40 | 20U 0y 7 750 1§
IRS-18 "|Block 1, lots 16-20; fill material and native soil; 0-5 in, 110 | 1400 | 20U 0.5 13 2400
S-19 Wetlands west of Block 28; 0-2 in. 260 12000 28 0.5 23 3700
S-20 ‘Wetlands west of Block 27; 0-2 in. 330 2000 22 0.8 17 2400
HRS-ZI Block 20, lots 21-27; disturbed native soil; 0-2 in. 240 3400 20U 0.3 38 5300 f)
TDD No. 0305-0014
P:AStart2\Rico\Final Site ReassessmentiText ARR.wpd
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URS Operating Services, Inc.

START?, EPA Region VIII

Rico-Argentine - Site Reassessment

Coatract No. 68-W-00-118 D,i“’;‘,‘?;o@
Page 80 of 34
TABLE 23
1995 Phase 11 Environmental Site Assessment
Composite Soil Analytical Results
Concentrations in mg/kg
(continued) _
lblmll'le ID: Location Copper | Lead | Arsenic | Mercury |Cadmium | Zinc ||
Soil RDSC - . 23 23 39 | 23,000
Soil CRSC . - 0.43
Method 6010 | 6010 | 6010 7471 6010 | 6010
[RS-22 Block 19, lots 13-20; native soil; 0-2 in, 200 2000 200 0.6 33 4400
RS-23 Block 19, lots 7-9 and 29-36; alluvium; 0-2 in. 160 | 800 29 0y 1 2000
IRS-24 Block 28 lots 6-20; disturbed soil; 0-2 in. 190 | 1000 30 0.4 11 1700
IRs-25 Former train depot site; clinkers, fill material, alluvium; 0-2 in. 200 | 1200 40 0y 4 1100
IRS-26 Dump debris along Dolores River; 0-6 in. 310 | 1600 27 0.9 9 4000
IRS-27 Wetlands east of A.E. Arms tract; native soil; 0-2 in. 500 25 ou 14 1500
IRs-28 Block 25, lots 14; disturbed alluvium, possibly mine waste; 0-2 in. 3500 | 20U 0.3 17 2600
[rRw-o1 [na oU | ou 0y ou ou 22
IRW-02 |na 12 | ou 0U 0uU 033 40
IRw-03 lna oUu | ou 0U 0y 0U 39
[RW-04 [na 0U |{ oU | oU 0y oU 0.08
Rw-05 na oUu | ou 0U 0U 0U 0U H
[sam Patch Sam Patch claim in west Rico; fill, mine waste; 0-2 in. 12000 | 26 17 2900
lischool Lots Block 2, lots 9-12; fill material; 0-2 in. 650 | 10U 6.6 1500
muggler Smuggler claim in NW Rico; native soil, road base materials; 0-2 in. 420 12 2.2 460
h |na 150 | 880 | 20U 16 9 1800 |
lisp-02 Ina 190 | 100 | 20v 1.4 13 2100 ||
P03 Ina 180 | 1050 22 0uU 7 1100 |
P-04 |na 40 760 29 0U 5 100 JA
P-06 Ina 45 380 | 20U 0u 3 630
TDD No. 0305-0014
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URS Operating Scrvices, Inc. Rico-Argentine - Site Reassessment

START2, EPA Region VI Revision: 0
Contract No. 68-W-00-118 Date: 131/2003
Page 81 of 84

TABLE 23

1995 Phase 11 Environmental Site Assessment
Composite Soil Analytical Results

Concentrations in mg/kg
{continued)
[sample ID: Location Copper | Lead | Arsenic | Mercury [Cadmium | Zinc ]I
SCDM Soil RDSC - . 23 23 39 | 23000
SCDM Soil CRSC . . 1043 i
Method : 6010 6010 6010 7471 6010 6010
T-01 Former city landfill; 6 ft depth. 9 20 20U 0U 2U 65
T-02 Former city landfill; 14 ft depth. ' 74 380 36 oU 4 640 i
T-03 Block 1, lots 36-38; fill material, possible mine waste; 0-8 ft. . 230 21 ouU 0U 0.08 1300 I
T-03 Block 1, lots 36-38; fill material, possible mine waste; 0-8 ft, . 7700 49 04 6
Trench 1 Block 1, lot 40; fill material, 3 ft. 830 10U 6 1400
{Trench 2 na , 230 10U 1U 410

SCDM  Superfund Chemical Data Matrix

RDSC  Reference Dose Screening Concentration
CRSC  Cancer Risk Screening Concentration

na Not available i WALSH 1995\

U Not detected at the reported value.

Source: WALSH 1995; EPA 1996

TDD No. 0305-0014
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URS Operating Services, Inc.

Rico-Argentine - Site Reassessment

START?Z, EPA Region VLI Revision: 0
Contract No. 63-W.00-118 Date: 1172003
Page 32 of 84
TABLE 24
Town of Rico Municipal Driaking Water Quality Data - Analytical Results
Concentrations in mg/L (ppm)
Sample Date:] SCDM (Drinking Water) 03/02/1992 | 12/20/1995 | 03/28/1996 | 03/19/1997 | 03/11/1998 | 07/27/1999 | 03/13/2000 | 03/05/2001 | 02/14/2002 | 03/04/2003
Element Abbrev. MCL RDSC CRSC F
f Antimony (Sb)|  0.006 0.015 - - <0.005 <0.005 <0.003 <0.003 <0.001 <0.001 <0.005 <0.003 BDL
JArsenic (As)]  0.00005 0.011 - ND <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.001 <0.005 BDL
[Barium (Ba) 2.0 2.6 - 0.12 <0.500 <0.500 <1.000 <1.000 0.095 0.13 0.12 0.12 0.120
[Beryllium Be)|  0.004 0.18 0.000020 . <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 BDL
Cadmium €d| 0.005 0.018 - ND <0.002 <0.002 <0.002 <0.002 <0.0001 <0.0001 <0.0001 <0.0001 BDL
Chromium (Co) 0.1 0.18 - ND <0.020 <0.020 <0.050 <0.050 <0.001 0.004 0.003 0.0014 BDL
Fluoride @ - . - ND <0.100 <0.100 <0.100 <0.400 <0.05 0.06 <0.05 0.081 BDL
Lead ®b)| 0015 - - ND <0.005 <0.005 <0.005 <0.005 0.002 NT NT NT -
Mercury Hg)|  0.002 0.011 - ND <0.001 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 BDL
Nickel (Ni) . 0.73 - - <0.010 <0.010 <0.050 <0.050 <0.001 NT <0.005 <0.005 BDL
Selenium Se)] 005 0.18 . ND <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 BDL
Silver (Ag) - 0.18 - ND NT NT NT - 0 . ] )
Ilsodium (Na) - - - 1.9 1.9 1.8 1.9 1.8 1.0 1.8 1.8 1.8 1.76 ||
Sulfate (S0 - - - - 14 16 13 14 7 NT NT NT )
“Thallium (|  0.0005 - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 BDL
l[cyanide o Y 0.73___| - |- NT NT NT NT NT NT __ NT NT | .

NT Not tested.

BDL Below laboratory detection limit.

ND None detected.
Superfund Chemical Data Matnix

SCDM

MCL Maximum Contaminant Level
RDSC Reference Dose Screening Concentration
CRSC  Cancer Risk Screening Concentration

Sources: CDPHE 2003 (Compliance Assurance and Data Management Unit - WQCD - Water Quality Daia for ID 117700 - Town of Rico, Colorado); and EPA 1996.
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Rico-Argentine - Site Reassessment

URS Operating Services, Inc. '
STARTZ, EPA Region VUl ' Revision: @
Contract No. 68-W-00-118 Date: 1172003
. Page 83 of 84

TABLE 25

2003 Targeted Brownfields Assessment - Soil Organic Sample Results
Concentrations in ug/kg (pph)

Sampie ID#: SCDM Seil Pathway - - County Maintenan:e_-ﬁm Soil Sa:lples - —_—“
RDSC CRSC RMB-SO1 RMB-S02 RMB-S03 RMB-804
Volatile Organic Compounds
None Detected - I - I - - - -
lTAH Compounds '
Anthracene 23,000,000 - 39U 42 UJ 42U 62
Benzo(a)anthracene - 880 39U 22U 20U 200
Benzo(a)pyrene - 88 32U 34 U1 35U 200
Benzo(b)fluoranthene - 880 28U 3ous 300 280
“ Benzo(g,h.i)perylene - - 420 4 1) 45U 210
| Benzo(k)fiucranthene - 8,800 37U 39 UJ 40 UJ 120
[| chrysene . 88,000 39U 4771 47 290 "
Fluoranthene 3,100,000 - 44 U 54) 470 440
Fluorene 3,100,000 - I9U 42U AU 40 i
Indeno(1,2,3-cd)pyrene - 880 36U s ur T BU 150 "
Naphthatene 3,100,000 - 18U 19 UJ 19U 300 |
Phenanthrene - - 39U 681 42U 440 I
“ Pyrene 2,300,000 . _ 37U 481 280 430
Pesticides I'
| DDD, 4,4- - 2,700 2.81] 048U 0.48 U} 227 u
DDE, 4,4"- - 1,900 _ 0.55 191 0.66 J 0387
DDT, 4,4- 39,000 1,900 0.871 1.7] 19 1573
{ BHC, atpha- - 100 2.1 031U . 0.31U) 0.29 U
l BHC, beta- - 360 12] 18] 0.62U L1]
1 BHC, deita- - - 1.0J 28] L 0.51UJ 0.721
Dieldrin 3,900 40 029U 031U 031U 0.39]
Endosuifan I 470 . 0.4 0271 0,26 U3 0.36J
Endosulfan I1 470 . 1.3] 2.8) L 47 20)
Endosulfan Sulfate - - 0.511 022 U] i 051 028 U]
}Endrin Aldehyde . - 10U 11U 197 163
gamma-BHC (Lindane) 2,300 490 0.99 26§ 1 0.81UJ 075U i
gamma-Chlordane - - ' 0.61 0.6 L 0.54 U7 0.50 U
[| Heptachlor Epoxide 1,000 70 0.66 U 0.78 , 070 UJ 0.64 U |
[[Methoxychlor _ 390,000 - 14U 23 _ 1.5 UJ 14U )
— Above SCDM benchmarks I The associated numerical value is an estimated quantity because quality contro] criteria were not met. Presence of the analyte is reliable. U The analyte was not detec‘fed above the CRQL.

TDD No. 0305-0014
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URS Operating Services, Inc.
START2, EPA Region VIl

Rico-Argentine - Site Reassessment

Contract No. 68-W-00-118 Dazfv:sli?;(;ﬂg
Pzge 84 of 84
TABLE 26
2003 Targeted Brownfields Assessment - Groundwater Organic Analytical Results
Concentrations in ug/L (ppb)
———————— — — — # —— —___ — __— _  —_—  ——— 1
SCDM (Drinking Water) RMB-GW] RMB-GW2 RMB-GW3 RMB-GW4 RMB-GWS5 RMB-GW2i
Chemical Name RDSC CRSC Duplicate of RMB-GWS
VOCs
" Diesel Range Organics - - 0.55 00320 0.0320 0032U 0.032U 0.032U0
|| 1,2,4-Trimethylbenzene - - 093 00170 0017U 0.017U 0017U 0.017U H
4-Isopropyltoluene - - 47 033U 033U 033U 0330 0330
Styrene 7,300 - 2.7 00720 0072U 0.072U 00720 0.072U
Pesticides ﬂ
gamma-Chlordane - - 0.014) 0.0029 U 0.0029U 0.0029 U 000290 0.0029 U "
H Endrin Aldch;de M - 0.0069 U 0.0069 U 0.0069 U 0.0069 U (0.0025 0.0069 U "
SCDM  Superfund Chemical Data Matrix
MCL Maximum Contaminant Level
RDSC  Reference Dose Screening Concentration
CRSC  Cancer Risk Screening Concentration
J The associated numerical value was detected above the Method Detection Limit (MDL) but below the Practical Quantitation Limit (PQL) or because Quality Control Criteria were not met. Presence of the analyte is reliable.

u Not detected at the reported value.
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APPENDIX A

Streamflow and Precipitation
Graphs and Data



Surface Water for Colorado: Dally Streamflow Page 1 of 2

e k I -\ l}— t
Data Category: Geographic Area:
Water Resources |Surface Water [[¥] [Colorado g

Daily Streamflow for Colorado
USGS 09165000 DOLORES RIVER BELOW RICO, CO.

Available data for this site [Surface-water: Daily streamflow

Dolores County, Colorado . Output formats .
Latitude 37°3820", Longitude 108°03'35" NAD27 [[Pomenas

Drainage area 105.00 square miles :
Gage datum 8,422.23 feet above sea level NGVD29||[Reselect output format. |

USGS 09165000 DOLORES RIVER BELOM RICO, L0,
————— e —

g
8

3

:

o

1980
DATES: 01/01/1951 to 11/01/2003

)
g
&
g
3
=
gsoo
3
g
:

EXPLANATION |
— DAILY HEAR STREAMFLOM X HEASURED STREAMFLOM  — ESTIMATED STREAMFLOM

Questions about data gs-w-co_ NWISWeb Data_Inquiries @usgs.gov Top
Feedback on this websitegs-w-co NWISW aintainer@usgs. gov Explanation of terms
Surface Water for Colorado: Daily Streamflow

http://waterdata.usgs.gov/co/nwis/discharge?

Retrieved on 2003-11-04 13:49:28 EST
Department of the Interior, U.S, Geological Survey

hitp://nwis.waterdata.usgs.gov/co/nwis/discharge?site_no=09165000&agency_cd=USGS&... 11/4/2003



Surface Water data for Colorado: Calendar Year Streamflow Statistics

— e 4w
- i

::-(;':5:] B “\.“:\l

Water Resources

Data Category: Geographic Area:
[Surface Water [+] [Colorado 15 [60]

Page 1 of 1

Calendar Year Streamflow Statistics for Colorado
USGS 09165000 DOLORES RIVER BELOW RICO, CO.

Avaitable data for this site [Surface-water: Annual streamflow statistics E -

iDolores County, Colorado

Hydrologic Unit Code 14030002

Output formats

Latitude 37°38'20", Longitude 108°03'35" NAD27 [[omr-table ofall data §

Drainage area 105.00 square miles

- |iTab-separated data ]

Gage datum 8,422.23 feet above sea level NGVD29[{|Reselect output forn

Annual mean|
streamflow,

3 7]
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Questions about data

gs-w.co NWISWeb Data Inquiries@usgs.gov

Feedback on this websitegs-w-co NWISWeb Maintainer@usgs.gov

Top
Explanation of terms

Surface Water data for Colorado: Calendar Year Streamflow Statistics

htip:/fwaterdata.usgs.gov/co/mwis/annual/calendar_year?

Retrieved on 2003-11-04 13:24:34 EST

Department of the Interior, U.S, Geological Survey
USGS Water Resources of Colorado

Privacy Statement || Disclaimer || Accessibility
0.7 0.67 nadwwil

http://nwis. waterdata.usgs.gov/co/nwis/annual/?site_no=09165000&agency_cd=USGS

11/4/2003



Site Map for USGS 09165000 DOLORES RIVER BELOW RICO, CO. Page I of 2

——
52 4 s

e g,w,,-l LIRS
wh "‘,."“_*-‘f'

TR,

Data Category: Geographic Area:

Water Resources [Site tnformation [¥] [Colorado El
Site Map for Colorado

USGS 09165000 DOLORES RIVER BELOW RICO, CO.

Available data for this site [Station site map =

Dolores County, Colorado
Hydrologic Unit Code 14030002

Latitude 37°38'20", Longitude 108°03'35" NAD27
Drainage area 105.00 square miles

Gage datum 8,422.23 feet above sea level NGVD29

Location of the site in Colorado.

T\I_r_L

Maps are generated b

Questions about data  gs-w-co NWISWeb Data_Inquiries @usgs.gov Top
Feedback on this websitegs-w-co NWISWeb_Maintainer @usgs.gov Explanation of terms

NWIS Site Inventory for Colorado: Site Map
http://waterdata.usgs.gov/co/nwis/nwismap?

http://mwis.waterdata.usgs.gov/co/nwis/nwismap/?site_no=09165000&agency_cd=USGS 11/4/2003



Site Map for USGS 09165000 DOLORES RIVER BELOW RICO, CO. Page 2 of 2

¥

Retrieved on 2003-11-04 13:26:21 EST
Department of the Interior, U.S. Geological Survey
USGS Water Resources of Colorado

Privacy Statement || Disclaimer )| Accessibility

0.63 0.64 nadwwol

hitp://mwis.waterdata.usgs.gov/co/nwis/mwismap/?site_no=09165000&agency_cd=USGS 11/4/2003



Surface Water data for Colorado: Monthly Streamflow Statistics Page 1 of 3

——

’5"]‘1 t}-

Data Category: Geographic Area: _
Water Resources [Surface Water E [Colorado i

Monthly Streamflow Statistics for Colorado
USGS 09165000 DOLORES RIVER BELOW RICO, CO.

Available data for this site |Suﬁacé~water: Monthly streamflow slatistiusE YGO

Dolores County, Colorado Output formats

Hydrologic Unit Code 14030002 | |

atitude 37°3820", Longitude 108°03'35" NAD27 ||
Drainage area 105.00 square miles '

age datum 8,422.23 feet above sea level NGVD29 :

I_JJII—FeTlF@BFlI May [ Jun ][ Jul [Aug] [_SQII—WIWII_\
20.4]_15.3] 13.3|
mm-=gm| 1,169 |££ [(s3.4] 26.8] 205 18.8
[ 1953 157 155 21 [ 303 474 56.6) 24.7) 24.5] 27.

ﬁﬂmmmm-mﬁﬁ%“

[ 145 160 7aof sa1f o0 738 930 312 189f 17.1] 16

|| 2
O ||
uLﬂ_’

[

1955

| T ) R O W N 5 A T X
231 152 179 121 226] 1,288] 646 255 124] 52.0 505 426
25 EX: IS I IO T XS TS K K
139 154 a6.0 644 251 220 371 525 266 339 159

1961 818 237 104 527 370 sa.6] s8] 712 700 430] 287
254)i 446 152 432 128) 46.8] 63.0] 59.8 263 184 120

To65 | 18] 152 182 176 soul sse| s3] 178| 118 7as| 37| 270
[ ises | 2t 1o sos] 1o ssezo1] 7 s6o] 220 2] 1sa] 239

1967 | 149 14.1] 339 108] 330 228 745 865 746] 303 184 157
RTINS W N SE B
F31 ] BTX O] BT T, B T 0 [T
BT T I T s S T
¥ o I_I

http://nwis.waterdata.usgs.gov/co/nwis/monthly/?site_no=09165000&agency_cd=USGS 11/4/2003



Surface Water data for Colorado: Monthly Streamflow Statistics Page 2 of 3
| 1971 | 209] 31.2] sas| 179 302 s8] 116] 57.4] 40.4] 382] 31.2) 239
NECTA T X 5% T ETE T 5% T X W 6T
[ 1973 | 275 24| 304f 735 28] 1,02 396f 863| a.5|[ 27.4] 199 190)
2 P I = Y Y 6 Y I K
FE I5Cs 7 T N 5 K 7 T T
[ 1976 | 148 160 24| s24] 413 aaaf 795] 447 465] aze] 21.6] 15
—ion el eS| D soa es] 707 41 £ 550 2se] 226 159
o0 150 2u0 167 el sis]_uss| o zes| 213 213 15
O I B ) ) B K I P
Jos| vea o] 103 aie] L asa] 654 ses| a1l 255 20
151 166l to7[ 255 307 1s0fl 57| 652 sio 466 317
25,8 24.2 269--mmm-- 380 326
s [ 2o zso 373 es|_audl_Tosd]_ssil_2o5] ool ssa o] 54
312 337 512 133 846l 707 178|[ 149 725 81.1 56.1][ 39.7
[iows | i) 2e5] 20| 153 o] 709 170 720 11a] 553 9] 369
[ 1986 | 325] 325 sodf 154[ 620 67 241 766 sa.1) 876] 65] 39.
273 25.6] 355 172 522 74| 2nu[ 112)f ss.of 37.5|[ 49.5) 24.5]
T W W I K K WP W )
170 53.5|| 287 340 923| 57.8] 52.8] 724f 354) 123
07 128 204 w7l 4wl 358 94.9f e24] orof 286| 236] 236
17.0] 142 258 172 sod 372 118| e0.8[ 37.6] 247 21.3| 157
% [ar] ns| a1 e 726 5.9 309 15 117
[[8.00 749 274 914 427 417 59.5|[ 33.5|[ 43.0[ 45.0][ 289 19.3
[ 150 246 525 s7.1 249 1013 sao 9] esof 325 202f 18«
[5a)f 73] 279 28 522 4] 592 207 389 |
[408] a14] 237
T ) ) ) s A s O T
S| AT M T 531K 57 5K 5
I T M ) T 0 T BT B
[ 218 18.1f 200 110 108 36.3[ 167 14.2] 348
E

Questions about data  gs-w-co NWISWeb Data Inquiries@usgs.gov Top
Feedback on this websitegs-w-co NW]SWeb Maintainer@usgs.gov Explanation of terms

htip://nwis.waterdata.usgs.gov/co/nwis/monthly/?site_no=09165000&agency_cd=USGS 11/4/2003



Surface Water data for Colorado: Mdnthly Streamnflow Statistics

Surface Water data for Colorado: Monthly Streamflow Statistics
http://waterdata.usgs.gov/co/nwis/monthly?

Retrieved on 2003-11-04 13:27:07 EST

Department of the Interior, U.S. Geological Survey
USGS Water u of Colorado

Privacy Statement || Disclaimer || Accessibility

079 0.76 nadwwO1

http://nwis.waterdata.usgs.gov/co/nwis/monthly/?site_no=09165000&agency_cd=USGS

Page 3 of 3

11/4/2003



URS Operating Services, Inc. Rico-Argentine - Site Reassessment
Revision: 0

STARTZ, EPA Region VI
Coatract No. 68-W-00-118 Date: 11/2003

Rico Precipitation - 1910 through 1992

Inches

1910 1916 1921 1926 1931 1936 1941 1946 1951 1959 1965 1970 1976 1983 1988

Years

(No data available for 1912, 1955, 1957, 1958, 1960, 1975, 1977, 1979, and 1991)
Source: NCDC On-Line Monthly Precipitation Data for the National Weather Service station in Rico, .
Colo. Http://www.ncdc.noaa.gov/oa/climate/online/coop-precip.htmi
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